“LIT' 


DUKE 

UNIVERSITY 


IT” 


tic  Tools 


LIBRARY 


H)ou  will  make  no  Mistake  if  non  or&er  a “Xtttle  Giant” 


Standard  Pneumatic  Tool  Company, 

Manufacturers  of  Air  Drills,  Hammers,  Reversible 
Wood  Boring,  Flue  Rolling,  Reaming  and  Tapping 
Machines,  and  all  kinds  of  Pneumatic  Tools  and 
Appliances. 

General  Office,  Marquette  Bldg.,  = - CHICAGO. 


Eastern  Office,  14 1 Broadway,  NEW  YORK. 


Morgan  Engineering  Co., 


ALLIANCE,  OHIO,  U.  S.  A. 


%c.  Manufacturers  of  o# 


STEAM,  .•  HYDRAULIC, .'  ELECTRIC,  .•  PNEUMATIC 
AND  .'POWER  fc, 

M A G H I N E R Y® 

For  . Government,  . Railways,  . Iron,  . Steel  . and  . Engineering  . Works. 


Gun  and  Mortar  Carriages,  Steam  Hammers,  Overhead  Electric 
Travelling  Cranes,  Locomotive,  Gantry,  Jib  and  Derrick 
Cranes,  Hydraulic  Presses  for  Forging  and  other 
^ Purposes. 

Punching,  Shearing,  Bending,  Flanging  and 
Rivetting  Hachines. 

Patented  Vertical  and  Horizontal  Charging  Machines, 

Ingot  Extractors,  Feed  Tables,  i i i i i 

Morgan's  « Reversible « Electric  « Controllers 

For  Series  Wound  Motors  for  all  Purposes. 


HYDRAULIC  VALVES  for  High  and  Low  Pressure. 
*o*o  Special  fflacbii^ry 

For  the  quick  handling  of  Material  for  Bessemer  and  Open  Hearth 
Furnaces  and  Rolling  Mills  and  for  any  Modern  Purpose. 


Cable  Address.  "Morgan,”  Alliance  PITTSBURG  OFFICE,  917  Carnegie  Building. 

54  Rue  de  Ligue,  Brussels,  Belgium. 
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Organized  1812. 


INCORPORATED  184?. 


Benedict  & Burnham  Company, 

Brass  « ant>  « Copper  « IRoHing  « ai^  «Mire  * fllMlls, 

WATERBURY,  CONN. 


SEAMLESS  BRASS  and  COPPER  TUBING 

“BENEDICT-NICKEL” 


SEAMLESS  TUBING 

MOST  DURABLE  CONDENSER  TUBE  EVER  MADE. 


‘ Brass  Shells,  Cups  and  Special  Brass 
Goods  to  Order . .*  .*  : : : : 

f 253  Broadway,  NEW  YORK. 

| 

T5  \ J72  High  Street,  BOSTON. 

I Cor.  Lake  & Clark  Streets,  CHICAGO. 
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Ordnance  mutual  Relief  Association 


WASHINGTON,. D.  C. 


Gentlemen: 


•--- 190 


1 hereby  make  application  for  membership  in  your  Society.  I aver  that  1 have 

been  an  employee  of  the  Ordnance  Department  for years  and 

months,  and  that  1 am  not  afflicted  with  any  chronic  disease,  other 

than  I state  in  this  application. 


STATE  NATURE  OF  CHRONIC  DISEASE,  IF  ANY. 


Signature  of  applicant  

address  

Occupation 

RECEIVED 190  Fee  of  $ 

WAS  ENCLOSED. 

Recording  Secretary. 

c 


Established  1802. 


Cable  Address,  " SCOVILL ." 


Seovill  fllfg.  Gompany, 

WATERBURY,  CONN. 

The  Largest  and  Most  Fully  Equipped  Brass  Rolling  Mills  and  Metal 
Goods  Manufacturing  Establishment  in  the  World. 


mi/m/m/m/ 


BRASS  AND  GERMAN  SILVER 


In  Sheets,  Rods,  Tubing  and  Wire. 


BUTT  HINGES 

Narrow,  Middle,  Broad,  Desk,  Ship,  Stop,  Spring 
and  Pianoforte. 


COINS  AND  COIN  PLANCHETS 


Full  equipment  of  supplying  or  Mining  the 
same  in  any  required  alloys. 


ALUMINUM  (Pure) 

In  Ingots,  Sheets,  Rods  and  Wire. 

LAMP  GOODS 

German  Student  Lamps.  Kerosene  Burners. 
Kerosene  Lamps,  Etc. 

BICYCLE  GOODS 

Pumps,  Oilers,  Valves,  Etc. 
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BUTTONS 

Military.  Naval,  Livery,  Society.  Railroad,  School, 
Lasting,  Silk  and  Dress. 


s°ie  Makers  °i  -p he  Preston  Mess  Kit  for  Army  Use* 

Estimates  for  Specialties  in  Brass,  German  Silver  and 
Aluminum  furnished  on  Application. 

DEPOTS . 


NEW  YORK: 

No.  423  Broome  Street. 


BOSTON : 

No.  84  Summer  Street. 


CHICAGO: 

No.  210  Lake  Street. 


OyiCIAL  ]\I ANU AL  AND 

V\ 

CONSTIf'UTION  BOOIi  . . . 


I8SCKD  BY  THE 


Ordn  ance  JVI  ut i ,\  i , 
1 \ ELIEF  A ssoca  AT K )N 


UNITED  STATES  NAAN'  YARD, 
ORGAI^ED  OCT.  2Gth,  1891. 


WASHINGTON,  D.  C\,  1900. 


State,  Ular  and  navy  Building. 

With  a frontage  of  342  ft.  on  Pennsylvania  avenue,  and  a depth  of  565 
ft.,  the  four-storied  granite  structure  of  the  State,  War  and  Navy  Depart- 
ment ranks  as  the  largest  and  most  magnificent  office  building  in  the  world. 
It  has  500  rooms  and  two  miles  of  marble  halls.  The  stairways  are  of 
granite  with  balusters  of  bronze,  and  the  entire  construction  is  fireproof, 
for  the  records  and  archives  deposited  within  its  walls  are  priceless  and 
beyond  restoration. 

The  War  Department  occupies  the  west  wing,  the  Navy  Department  the 
east  wing,  and  the  State  Department  the  south.  The  main  entrance  to  all 
of  these  is  on  the  Pennsylvania  avenue  front.  The  offices  of  the  Secretaries, 
on  the  second  floor,  are  accessible  only  for  business,  but  the  richly  furnished 
ante-rooms  may  be  inspected. 

In  the  ante-room  of  the  office  of  the  Secretary  of  the  Navy  may  be  seen 
portraits  of  former  Secretaries;  the  series  is  incomplete.  In  the  corridor 
are  models  of  war  vessels.  The  Naval  Library  is  on  the  fourth  floor. 

The  silver  set,  presented  by  citizens  of  Philadelphia,  1812,  to  Capt.  Isaac 
Hull,  commander  of  the  American  frigate  Constitution,  in  commemoration 
of  his  victory  of  Aug.  19,  1812,  when  he  destroyed  the  British  man-of-war 
Guerriere,  is  shown;  also  a brace  of  pistols  and  a sword,  presented  to  him 
by  Connecticut  for  a similar  memorial.  The  American  frigate  Constitution 
(“Old  Ironsides”)  was  built  at  Boston  in  1797.  At  the  beginning  of  the  War 
of  1812,  she  was  commanded  by  Capt.  Isaac  Hull.  On  Aug.  19,  1812,  she 
engaged  the  Guerriere  in  a close  fight.  The  British  ship  surrendered  and 
was  burned.  This  was  the  first  naval  action  of  the  war.  For  his  gallantry 
Congress  presented  Hull  with  a gold  medal.  When  in  1830  it  was  proposed 
to  break  up  the  Constitution,  public  opposition  was  so  intense  that  the  step 
was  abandoned.  It  was  then  that  Holmes  wrote,  “Ay!  tear  her  tattered  en- 
sign down.”  The  “Constitution”  is  now  receiving  ship  at  the  Portsmouth 
Navy  Yard. 

Medals  awarded  by  acts  of  Congress  to  officers  of  the  Army  and  Navy 
for  distinguished  services  are  also  on  exhibition. 

Swords  presented  to  the  United  States  by  Japan  with  treaties;  medals 
in  commemoration  of  the  first  Japanese  Embassy  to  the  United  States;  also 
a whale’s  tooth  sent  to  the  United  States  as  a treaty  by  the  King  of  the 
Fiji  Islands. 

Malay  creeses  captured  from  pirates,  and  in  striking  contrast  with  them, 
a specimen  silver  speaking  trumpet  presented  to  captains  of  foreign  vessels 
for  saving  the  lives  of  American  seamen. 
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STATE,  WAR  AND  NAVY  BUILDING 
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Planters  Compress  Co. 


MANUFACTURERS  OF  THE 


Hay  Baled  by  this  Press  is  Accepted  as  Standard  by  the 


United  States  2nd  English 
Governments 


THE  LOWRY  PRESS  bales  hay  in  a cylindrical  18-inch  diameter  form  of  any  desired 
length,  with  an  even  density  of  60  lbs.  to  cubic  ft.,  as  against  12  lbs.  in  usual  bale. 

THE  LOWRY  PRESS  makes  a bale  which  is  practically  incombustible  and  so  solid 
that  it  will  not  absorb  water,  dampness,  or  dust. 

LOWRY  HAY  BALES  require  a storage  space  of  less  than  50  cubic  feet  to  the  ton,  as 
against  160  feet  required  by  square  bales. 

LOWRY  HAY  BALES  open  freely  in  layers,  which  are  convenient  for  individual 
cavalry  horse  rations. 

LOWRY  HAY  BALES  save  an  immense  amount  of  money  in  freight,  cartage  and 
lighterage  charges. 


ILLUSTRATED  PAMPHLET  SHOWING  ADVANTAGES  OF  THE 

LOWRY  BALING  PRESS  FOR  COTTON,  HAY,  WOOL,  ETC. 


SENT  FREE  ON  APPLICATION 


Planters  Compress  Co 


183  Essex  St.,  Boston,  Mass. 

c 22  William  St.,  New  York 
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INTRODUCTK  )N. 


<TN  presenting  the  fourth  issue  of  the  Official  Manual  and  Constitu- 
^ tion  Book  of  the  Ordnance  Relief  Association,  we  are  pleased  t° 
call  the  attention  of  our  readers  to  a mass  of  interesting  and  valuable 
matter  relating  to  the  New  Battleships.  Cruisers  and  Torpedo  Craft, 
now  building  and  in  commission  with  graphic  illustrations  of  the  same; 
also  the  Torpedo,  in  Peace  and  War,  Submarine  Mines,  Etc. 

In  addition  to  all  this  are  given  a History  of  the  Association,  its 
Constitution,  By-Laws  and  List  of  Members,  together  with  half-tone 
photo-engravings  of  the  latter — and  of  men  prominent  in  the  Navy 
Department,  Bureau  of  Ordnance,  Etc.,  as  well  as  views  of  the  Naval 
Training  Schools,  at  Mare  Island,  Cal.  and  at  Newport,  R.  1. 

It  is  the  purpose  of  the  Committee  having  in  charge  the  publica- 
tion of  this  Annual  Manual  to  make  it  interesting  and  valuable  to  the 
reader  and  advertiser  alike,  by  placing  therein  live  and  fresh  matter  in 
each  succeeding  issue,  which  will  bear  directly  upon  the  most  salient 
features  of  our  Navy — the  vessels  building  and  in  commission — their 
type,  speed,  Etc.  and  the  new  features  from  time  to  time  embodied  in 
the  same. 


PUBLICATION  COMMITTEE. 
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Standard  Automatic  Releasing  Hook  Co., 

Standard  Pneumatic  Tool  Co  , 

Standard  Seamless  Tube  Co., 

Standard  Tool  Co.,  (The) 

Starrett,  L.  S.  Co.,  (The) 

Star  Brass  Mfg.  Co., 

Steele,  W.  F., 

Stephenson  Mfg.  Co., 

Stow  Mfg.  Co., 

T Taglibue,  C.  J., 

Taylor  Iron  & Steel  Co., 

Thorpe,  Platt  & Co., 

Thresher  Electric  Co., 

Trigg,  William  Co., 

U Union  Metallic  Cartridge  Co.,  (The) 

United  States  Projectile  Co.,  (The) 

W Wagner  Typewriter  Co., 

Walworth  Mfg.  Co  , 

Waterbury  Brass  Co.,  . 

Waterbury  Foundry  & Machine  Co.,  (The) 
Wechsler.  Louis,  _ 

West  Side  Foundry  Co  , 

Western  Electric  Co., 

Western  Engineering  and  Construction  Co.,  (The) 
Wheeler  Condenser  & Engineering  Co., 

Wilkinson,  Gaddis  & Co., 

Williams,  J H.  & Co., 

Winchester  Repeating  Arms  Co  , 

Wood,  Alan  Company, 

Y Yale  & Towne  Mfg.  Co., 
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(lilt’s  patent  [ire  Jjims  M(f.  (ompany, 


HARTFORD,  CONN.,  U.  S.  A. 


Jfutotnatic 

£41111  [Brownings 
\J  Ml  I Patent] 


Adopted  and  in  use  by 
the  United  States  Navy. 

COLT  REVOLVERS 


ARE  USED  BY  THE  UNITED  STATES  ARflY  AND 
NAVY,  STATE  MILITIA,  NEW  YORK  CITY  AND 
OTHER  POLICE  DEPARTMENTS. 


]|)irc^tor^  of  (§>ffic^rs. 


G.  W.  SLATER, 
T.  M.  HAYES, 

J.  E.  HARRISON 
A.  B.  SUIT, 

W.  M.  MATHIS, 


President 
Vice-President 
Recording  Secretary- 
Financial  Secretary 
T reasurer 


Jl^ecufive  ^>o7njnitfec. 

M.  A.  LYNCH,  Chairman. 

J.  W.  FOSTER,  W.  H.  CRAWFORD,  F.  R.  WHITNEY, 

R.  POLLOCK,  W.  G.  BETTS,  1.  BENHAM, 

J.  SCHULTZ,  E.  BARBER. 


^inanc^  (©ojnjnitfee. 

W.  M.  BOBB,  Chairman. 


G.  M.  GUFFEY, 


W.  H.  HUNTER. 
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Smith  & wesson 


REVOLVERS 


WILL  BEAR  THE  CLOSEST 
EXAMINATION. 

\!/ 


FOR  MECHANICAL  SKILL,  STRENGTH,  ACCURACY  AND 
PENETRATION  THEY  ARE  UNEXCELLED. 


Catalogues  exhaustively  describing  their  12 
newest  styles  sent  free  on  application. 

SMITH  8c  WESSON,  Springfield,  Mass. 
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Hon.  JOHN  D.  LONG. 
Secretary  of  the  Navy. 


15 


INDORSED  BY  THE  NAVY  DEPARTMENT. 

'FTER  thoroughly  investigating  the  merits  of  all  the  leading 
typewriters  in  the  market,  the  Navy  Department  recently 
awarded  the  contract  for  250  typewriters  to  the  Wagner  Typewriter 
Company,  the  manufacturers  of  The  Underwood.  This  is  the  largest 
contract  for  typewriters  ever  placed,  and  stamps  The  Underwood  as 
The  Leading  Typewriter  of  the  day. 


SEND  FOR  CATALOGUE. 


««Ulaper  * typewriter « Company, 

21$  220  Broadway,  Hew  VorK. 


€1k  (|ttderwood  typewriter. 


WRITING  ALWAYS  IN  SIGHT. 


Ib 


Hon.  frank  w.  hackett. 

Assistant  Secretary  of  the  Navy. 
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MACHINE,  RAPID  FIRE  and  LARGE  CALIBRE 

Guns  and  mounts 

FOR  NAVAL,  COAST  AND  FIELD  SERVICE. 


Pixel!  Ammunition  up  to  6 in.  Calibre. 

Projectiles  of  all  Calibres. 


the  Eewis  Range  and  Position  Tinder. 

Officially  Adopted  by  the  U.  S.  Government. 

°an 

WASHINGTON  OFFICE,  Kelsey  Building. 

main  Office,  43  Cedar  St.,  New  York. 

Ordnance  Shops,  Derby,  Conn. 


fiistory. 

Where  there  are  large  numbers  of  men  employed  under  the  supervision 
of  a particular  head,  there  is  consequently  a feeling  of  mutual,  interest  in  the 
welfare  of  each  other.  This  interest  is  shown  more  forcibly  when  one  of  our 
fellow-workers  is  overtaken  by  accident  or  sickness,  and  thus  prevented  from 
pursuing  his  duties,  so  necessary  for  him  to  provide  for  those  dependent 
upon  him.  The  employes  of  the  Washington  Gun  Factory  have  ever  been 
ready  and  anxious  to  aid  in  the  relief  of  those  among  them  who  were  unfor- 
tunate enough  to  be  deprived  by  accident  or  sickness  from  continuing  their 
labors,  thereby  cutting  off  their  incomes,  and  in  many  cases  causing  distress 
to  their  families. 

For  years  it  was  the  custom  among  the  employes  of  the  Washington 
Gun  Factory  to  aid  those  needing  assistance  in  times  of  affliction  by 
voluntary  subscriptions  being  taken  in  the  various  shops,  and  the  proceeds 
of  such  subscription  given  into  the  hands  of  the  one  to  be  assisted.  It  was 
discovered  that  in  many  cases  the  sum  realized  was  not  sufficient  to  render 
any  material  aid,  and  in  other  cases  more  money  was  subscribed  than  the 
case  required.  This  method  of  relief,  after  years -of  trial,  became  very  un- 
satisfactory. I'he  subscription  lists  increased  in  number  as  each  pay-day 
rolled  around,  and  the  burden  fell  heavily  upon  those  who  at  times  could  ill 
afford  to  join  their  comrades  in  relieving  distress  in  this  manner. 

To  meet  and  overcome  this  unfavorable  condition,  it  was  decided  by  a 
number  of  prominent  men  in  the  shops  to  call  a meeting  of  the  employes 
for  the  purpose  of  devising  some  plan  for  offering  relief  on  a business  basis. 

Organization. 

A meeting  was  held  on  November  15th.  1891,  and,  after  deciding  to  form 
the  Ordnance  Relief  Association,  the  following  gentlemen  were  elected 
officers  for  the  current  year: 

President,  Joseph  H.  Lawrence,  M.  M. 

Vice-President,  Joseph  Webb. 

Recording  Secretary,  Abram  Welty. 

Financial  Secretary,  T.  M.  Hayes. 

Treasurer,  W.  M.  Mathis. 


Plan. 

The  plan  adopted  is  similar  to  that  so  successfully  in  operation  at  the 
Government  Printing  Office  for  many  years— to  grant  to  sick  or  disabled 
members,  the  sum  of  one  ($1.00)  dollar  for  each  work  day  for  a period  of 
six  weeks  only  in  one  year,  said  benefit  not  to  be  paid  for  a shorter  time 
than  six  days,  the  dues  to  be  fifty  (50c.)  cents  per  month.  At  the  end  of 
each  year  all  money  remaining  in  the  treasury  to  be  divided  pro  rata  among 
the  members  who  have  not  drawn  benefits  during  the  year.  The  affairs 
of  the  Association  to  be  administered  by  an  Executive  Committee  com- 
posed of  the  officers  and  seven  members  of  the  Association,  appointed  an- 
nually by  the  President,  to  whom  all  applications  for  membership,  relief 
and  other  matters  shall  be  submitted. 

Che  Constitution. 

The  Constitution  was  adopted  practically  as  printed  in  this  volume,  with 
the  exception  of  such  amendments  as  have  been  adopted  from  time  to  time, 
as  the  growth  of  the  Association  seemed  to  require  for  the  proper  trans- 
action of  its  business. 
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THE 


m SEGMENTAL  TUBE  IE  Cl 


HEAVY  ORDNANCE  FOR  COAST  DEFENCES 
and  NAVY  SHIPS. 


Trustees 


{ 


J.  H.  BROWN. 

H.  M.  MUNSELL. 


General  Manager,  A W PORTER. 


Offices,  Temple  Court,  5 and  7 Beekman  Street, 

NEW  YORK,  N.  Y. 


For  full  information  apply  to  the  New  York  Office, 

Or  to  JOSEPH  L.  STICKNEY, 

1515  Rhode  Island  Avenue,  WASHINGTON,  D.  C. 


THE 

BROWN  SEGMENTAL  TUBE  WIRE  GUN 

Is  the  safest  gun  in  the  world 

It  is  the  most  powerful  gun  in  the  world. 

It  withstands  greater  chamber  and  chase  pressure  than  guns 
made  on  any  other  plan 

It  gives  a higher  velocity  than  any  other  gun  of  equal  caliber 
and  length. 

It  gives  a higher  velocity  per  ton  of  weight  than  any  other  gun. 
It  can  be  made  more  quickly  than  any  other  gun. 

It  can  be  made  cheaper  than  any  other  gun. 
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Che  Association  a Success. 

The  first  year,  ending  December  31,  1892,  showed  a membership  of  167. 


Amount  of  dues  paid $946.50 

Number  of  members  relieved 46 

Amount  paid  in  sick  benefits $384.00 


Balance  in  treasury  divided,  giving  each  member  a dividend  of  $2.31.  A 
statement  is  herewith  submitted,  showing  the  business  of  the  Association 
for  each  year  since  its  organization. 

Present  membership. 

No  advantage  can  be  derived  from  an  increase  in  numbers,  as  it  is  well 
understood  the  percentage  of  sickness  is  greater  in  a large  membership, 
say,  500,  than  it  would  be  among  300.  Consequently,  it  is  solely  for  the 
purpose  of  having  every  employe  of  the  Naval  Gun  Factory  protected  that 
we  urge  them  to  unite  with  the  Association. 

At  the  January,  1898,  meeting  an  amendment  to  the  Constitution  was 
adopted  creating  a Mortuary  or  Death  Benefit  Fund,  the  object  of  which 
is  to  give  immediate  relief  to  the  families  of  deceased  members.  Member- 
ship in  this  feature  of  the  Association  is  optional;  but  its  advantages  to 
many  of  our  number  cannot  be  over-estimated,  and  should  induce  every 
member  of  the  Association  to  at  once  enroll  themselves  members  of  this 
immediate  relief  fund. 

The  success  of  this  Association  has  been  far  beyond  the  hopes  of  its 
founders,  and  it  is  commended  to  all  large  bodies  of  men  employed  in  the 
same  locality  as  the  most  economical  and  effective  means  of  rendering  as- 
sistance to  those  who  may  be  overtaken  by  misfortune. 

The  following  table  exhibits  by  years  the  membership,  sick  benefits  and 
pro  rata  dividend  paid  since  the  organization  of  the  Association: 

1891  1892  1893  1894  1895  1896  1897  1898  1899 
No.  of  members  close  of  year.  126  167  168  219  207  208  245  353  495 

Total  amt.  paid  for  sick  bene- 


fits   384  514  7io  746  645  661  574  528  1,596 

No.  of  weeks  benefits  paid. . . 64  86  118  124  108  no  96  88  266 

No.  of  members  receiving 

benefits  56  46  65  71  54  53  45  60  125 

Pro  rata  dividend  at  close  of 

year  246  231  190  321  319  280  381  396  324 


♦ 

Order  of  Business. 

1.  Roll  call  of  Officers. 

2.  Reading  of  minutes. 

3.  Reports  of  Secretaries  and  Treasurer. 

4.  Reports  of  Standing  and  Special  Committees. 

5.  Report  of  Executive  Committee. 

6.  Unfinished  business. 

7.  Receiving  communications  and  bills. 

8.  New  business. 

9.  Election  and  installation  of  officers 

10.  Good  and  welfare  of  the  association. 
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American  Ordnance  Co. 


iMaiuipcfurers  of 

Papid  Tire  Guns 

/Ammunition, 

Por  Naval,  Coast,  Field  and 
Mountain  Service, 


Washington  Office,  702  I7fh  Street. 

Shops  at  Bridge  port,  Conn. 

and  Lynn,  Mass. 

22 


Commodore  GEORGE  W.  MELVILLE, 
Engineer-in-Chief.  U.  S.  N. 
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Chief  naval  Constructor  Philip  fiichborn,  United  States  navy. 

Chief  Naval  Constructor  Philip  Hichborn,  U.  S.  Navy,  was  born  in 
Charlestown,  Mass.,  on  the  fourth  day  of  March,  1839.  In  1855  he  was 
graduated  from  the  Boston  high  school,  the  now  Hon.  Samuel  Pasco,  Sen- 
ator from  Florida,  and  Mr.  Hichborn  being  the  only  boys  in  the  class. 

From  the  Boston  high  school  Mr.  Hichborn  was  indentured  to  the  gov- 
ernment under  the  tuition  of  the  late  Melvin  Simmons,  U.  S.  N.,  then  mas- 
ter shipwright  of  the  Boston  Navy  Yard.  While  under  instruction  and  in 
recognition  of  his  merit,  Secretary  Toucy,  then  Secretary  of  the  Navy,  or- 
dered that  Hichborn  receive  a course  of  theoretical  training.  This  two 
years’  course  was  fruitful  in  remarkable  progress  in  ship  designing  and 
calculations.  Through  this  steady  application  to  the  theoretical  and  prac- 
tical phases  of  his  profession,  Mr.  Hichborn  reached,  at  an  unusually  early 
age,  a degree  of  proficiency  rarely  attained. 

In  July  of  i860  Melvin  Simmons  was  appointed  Naval  Constructor  and 
immediately  ordered  to  the  navy  yard,  Mare  Island,  California.  A little 
over  a month  later  Mr.  Hichborn,  then  twenty-one  years  old,  left  Boston  in 
the  clipper  ship  Dashing  Wave  for  California,  serving  in  the  capacity  of  one 
of  the  ship’s  officers.  From  work  in  connection  with  the  Pacific  Mail  Com- 
pany Mr.  Hichborn  soon  entered  the  employment  of  the  Government  at 
the  navy  yard,  Mare  Island,  and  rose  in  two  years  to  the  position  of  master 
shipwright  of  the  station,  a position  that  often  involved  the  direction  of 
large  numbers  of  men,  and  the  complete  control  of  the  construction  depart- 
ment of  the  yard  during  the  absence  of  the  naval  constructor.  In  1864.  he 
was  tendered  the  appointment  as  assistant  naval  constructor,  but  declined 
the  honor,  as  the  salary  allowed  was  much  less  than  he  received  as  master 
shipwright.  In  1869,  however,  he  made  application  for  an  appointment  and 
in  May  of  the  same  year  passed  a severe  examination  and  was  duly  ap- 
pointed on  June  26  as  an  assistant  naval  constructor,  U.  S.  N.,  with  the  rel- 
ative rank  of  Lieutenant.  Mr.  Hichborn’s  California  days  are  full  of  bright 
and  picturesque  reminiscences  of  those  early  times  in  the  history  of  that 
golden  state,  and  to  those  old  Californians  who  knew  him  and  who  served 
with  him  and  under  him,  no  name  is  dearer  than  his,  and  no  affection  warm- 
er than  the  lasting  regard  with  which  he  is  remembered. 

From  California  he  was  ordered  to  the  navy  yard,  Portsmouth,  N.  H., 
in  1870.  The  five  years  spent  at  that  station  were  full  of  hard  work,  and 
many  were  the  trying  demands  upon  his  ability.  In  1875,  after  an  unusual 
competitive  examination,  he  received  his  commission  as  a naval  constructor, 
marked  No.  1.  In  the  latter  part  of  1875,  Mr.  Hichborn  was  detached  from 
the  Navy  Yard,  Portsmouth,  and  ordered  to  League  Island,  Pennsylvania. 
At  that  time  the  old  yard  was  being  abandoned  and  the  machinery,  stores, 
ship-houses,  etc.,  were  being  transported  to  the  new  yard.  League  Island. 
The  larger  part  of  this  important  work  devolved  upon  the  naval  constructor 
as  the  representative  of  the  construction  plant  of  the  yard.  In  1876  he  also 
took  a prominent  and  important  part  in  the  Centennial  Exhibition.  In 
June,  1884,  he  was  selected  by  the  Secretary  of  the  Navy  for  special  duty  in 
Europe.  His  report  upon  European  dockyards  embodies  the  result  of  his 
investigations.  This  work  has  become  a text  book  among  the  profession. 
Upon  its  first  appearance  much  concern  was  manifested  by  foreign  powers, 
for  nothing  so  exhaustive  or  conclusive  had  been  published  or  obtained 
before. 

Besides  his  professional  and  executive  ability,  Mr.  Hichborn  has  a 
strong  inventive  turn  of  mind. 

A life  of  valuable  usefulness  has  invariably  characterized  Mr.  Hich- 
born’s career.  Truly  may  it  be  said  that  he  is  a self-made  man,  and  has 
risen  by  his  own  exertions  to  the  position  of  Chief  Naval  Constructor  of 
the  U.  S.  Navy,  and  in  so  far  as  we  can  learn,  has  pushed  no  one  aside  to 
reach  his  present  high  and  responsible  position. 
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Rear-Admiral  PHILIP  HICHBORN. 
Chief  Constructor,  U.  S.  N. 
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COMPLIMENTS  OF 


The  UNITED  STATES 
PROJECTILE  CO., 

BROOKLYN,  N.  Y. 

MANUFACTURERS  OF  

ARMOR  AND  SEMI-ARMOR  PIERCING 

PROJECTILES, 

SHRAPNEL,  Etc. 


GENERAL  MACHINISTS 

HYDRAULIC  AND  HAMMERED  FORGINGS 
IN  IRON  & STEEL. 
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Rear-Admiral  CHARLES  O’NEIL, 
Chief  of  Bureau  of  Ordnance. 


27 


BRIDGEPORT,  COXX.,  IT.  S.  A. 


v>->.  ■>.  r-i-i-, . 


Metallic  Cartridges. 

Percussion  Caps. 

Paper  Shot  Shells. 

Loaded  Paper  Shells.  Primers. 


Contractors  for  Ammunition  for  Rapid  Fire  Guns. 

WHOLESALE  ONLY. 
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Rear  Admiral  Charles  Ofleil 


Chief  of  Bureau  of  Ordnance. 

Rear  Admiral  O’Neil  was  born  in  England  in  1842,  and  entered  the  U 
S.  Navy,  as  Master’s  Mate,  in  July,  1861,  on  board  the  sloop  “Cumberland.’’ 
and  was  attached  to  that  vessel  at  the  capture  of  Forts  Hatteras  and  Clark, 
August,  1861,  and  in  the  engagement  with  the  Confederate  iron-clad  ‘ Mer- 
rimac,”  March  8,  1862. 

He  rescued  Lieutenant  Morris  from  drowning,  and  being  favorably 
mentioned,  was  promoted  to  Acting  Master,  May  1,  1862;  attached  to  the 
gun-boat  “Tioga,”  during  latter  part  of  1862  to  July,  1864;  cruised  in  Wilkes' 
Special  West  India  Squadron,  and  East  Gulf  Blockading  Squadron;  steamer 
“Rhode  Island,”  North  Atlantic  Blockading  Squadron,  1864-5;  in  both  at- 
tacks on  Fort  Fisher  and  was  favorably  mentioned  for  the  same. 

He  was  promoted  to  Acting  Volunteer  Lieutenant,  May  30,  1865;  on  re- 
ceiving ship  “Princeton”  at  Philadelphia,  part  of  1865-6;  on  steam  gunboat 
“Shamrock,”  European  Squadron,  part  of  1866-7.  Visited  West  Coast  of 
Africa,  islands  in  the  Atlantic,  Spain,  France  and  Italy;  and  on  storeship 
“Guard,”  European  Squadron,  part  of  1867-8. 

He  was  commissioned  as  Lieutenant,  March  11,  1868,  and  promoted  to 
Lieutenant-Commander,  Dec.  18,  1868;  assigned  to  receiving  ship  “Ohio,” 
Boston,  1869;  made  aide  to  Port  Admiral  Hiram  Paulding,  at  Boston,  1870; 
on  ironclad  “Dictator,”  North  Atlantic  Squadron.  1870-1;  on  receiving  ship 
“Boston,”  1872;  on  “Wasp”  (fourth  rate).  South  Atlantic  Squadron.  1873-6: 
on  training  ship  “Minnesota,”  1876-7;  Commander  of  “Supply”  (fourth 
rate),  1877,  and  of  “Swatara,”  Asiatic  Station,  1877-9;  assigned  to  special 
ordanance  duty,  1884-6. 

Pie  was  promoted  to  Commander,  July,  1884;  assigned  to  Ordnance  duty 
at  the  Navy  Yard,  New  York,  in  1886,  where  he  remained  until  1889;  com- 
manded the  “Dolphin,”  Special  Service,  1889-90;  appointed  General  In- 
spector of  the  “Marblehead,”  September,  1892,  in  which  position  he  con 
tinned  until  1896;  wras  Inspector  of  Ordnance  at  the  Navy  Yard,  Washing 
ton,  April,  1896,  to  1897. 

He  was  appointed  Chief  of  the  Bureau  of  Ordnance,  June,  1897,  with 
relative  rank  of  Commodore,  and  was  commissioned  as  Captain,  July.  1897. 
While  filling  the  position  of  Chief  of  the  Bureau  of  Ordnance,  he  has  the 
rank  of  Rear-Admiral. 
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Endorsed  by  the  Board  of  Underwriters 
and  by  Consulting  and  Supervising 
Engineers,  Chemical  Experts  and  Lead- 
ing Architects  everywhere,  p p p 

THE  BEST  o*  o# 
NON'HEAT  CONDUCTING 

Steam  Pipe  and  Boiler  Covering 

IN  EXISTENCE. 


The  J^easbey  & ]V[attison  Co., 

AMBLER,  PENNA. 

Branch  Office,  fill  14th  St.,  N.  W.,  WASHINGTON,  D.  C. 

ACEN  TS: 


MAGNESIA  COVERING  CO.,  145  North  Broad  St.,  Philadelphia,  Pa. 
NIGHTINGALE  & CHILDS,  451  Atlantic  Avenue,  Boston,  Mass. 
DESOLLA  DEUSSING  CO.,  2 California  St.,  San  Francisco,  Cal. 
ROBERT  A.  KEASBEY,  83  Warren  Street,  New  York  City. 
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Lieutenant  THEODORE  H.  FENTON, 
Assistant  Chief  Bureau  of  Ordnance. 
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Lebanon « Chain « (ilorks, 

LEBANON,  PA. 


Manufacturers  of  Best  Grade  of 


Hand  Made  Chains 

OF  ALL  SIZES  AND  DESCRIPTIONS. 


a 

DREDGE  CHAINS  and 

STEAM  SHOVEL  CHAINS, 
CRANE  CHAIN, 

STUD-LINK  CHAIN, 
BLOCK  CHAINS, 

CONVEYOR  CHAIN 
AND 

SPECIAL  CHAIN 

OF  ALL  DESCRIPTION, 

KEPT  IN  STOCK  AND  *c.*o*o%o*c 

MADE  AT  SHORT 

NOTICE 

h — ^ 


We  manufacture  all  our  own  iron 
and  test  all  drain  before  shipping. 
Our  testing  machine  is  a Riehle 
latest  improved  300,000  pounds  ca- 
pacity machine,  and  we  are  licensed 
to  test  chains  by  Lloyds  Association 
of  London,  Eng.,  and  Bureau 
Veritas  of  Paris,  France. 


"we  claim  the  record 

OF  THE  WORLD.” 

On  a piece  of  2 in.  chain  made 
for  the  3d  Light-House  District,  of 
Thompkinsvilie,  N.  Y.,  tested  by 
Government  Inspector  to  full  limit 
of  machine,  300,000  lbs.,  and  not 
broken,  record  of  which  can  be  ob- 
tained from  the  Light-House  Board 
at  Washington. 
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Constitution 


ARTICLE  I. 

• Title  and  Objects. 

Section  i.  This  Association  shall  be  known  as  the  Ordnance  Mutual 
Relief  and  Protective  Association. 

Sec.  2.  Its  object  is  to  create  a fund  to  be  used  for  the  relief  of  its  mem- 
bers in  case  of  sickness  or  disability. 

Sec.  3.  To  provide  a fund  to  be  used  in  case  of  death  of  a member  for 
the  relief  of  those  dependent  upon  him.  or  anyone  he  may  have  previously 
designated. 

ARTICLE  II. 

Who  May  Be  Members. 

Section  I.  Its  membership  shall  be  confined  to  persons  who,  when  join- 
ing, are  employed  in  the  Ordnance  Department;  but  no  person  shall  be 
eligible  to  membership  who  by  reason  of  sickness  or  other  debility  is  likely 
to  become  a burden  on  the  Association. 

Sec.  2.  Every  applicant  must  have  been  employed  for  at  least  three 
months  in  the  Ordnance  Department,  and  be  known  to  a member  of  the 
Executive  Committee. 

Sec.  3.  Any  member  of  the  Ordnance  Mutual  Relief  and  Protective 
Association  may  become  a member  of  the  Mortuary  or  Death  Benefit  Fund 
by  paying  the  required  sum  as  entrance  fee  to  the  Financial  Secretary  and 
signing  the  roll  of  membership. 

ARTICLE  III. 

Officers  and  Committees. 

Section  1.  The  elective  officers  of  the  Association  shall  be  a President, 
Vice-President.  Recording  Secretary,  Financial  Secretary  and  Treasurer, 
who  shall  be  elected  annually  by  a majority  vote  of  the  members  present,  and 
shall  hold  office  until  their  successors  are  elected  and  installed;  said  officers 
to  be  ex-officio  members  of  the  Executive  Committee. 
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Sec.  2.  The  following  committees  shall  be  appointed  by  the  President: 

1.  An  Executive  Committee,  to  consist  of  seven  members,  exclusive  of 
the  officers,  who  shall  hold  office  until  their  successors  are  appointed;  said 
committee  to  hold  monthly  meetings. 

2.  A Finance  Committee,  of  three  members,  who  shall  be  appointed  at 
the  December  meeting. 

3.  Such  other  committees  as  the  Association  may  direct. 

ARTICLE  IV. 

Of  Meetings. 

Section  1.  Stated  meetings  shall  be  held  on  such  day  and  at  such  hour 
and  place  as  may  from  time  to  time  be  determined  on  and  designated  in  the 
By-Laws. 

Sec.  2.  Special  meetings  may  be  called  by  the  President  in  his  discre- 
tion. and  shall  be  called  on  the  written  request  of  seven  members  in  good 
standing. 

ARTICLE  V. 

Quorum. 

Seven  members  in  good  standing  shall  constitute  a quorum  for  the 
transaction  of  all  business. 


ARTICLE  VI 
Monthly  Dues 

Monthly  dues  shall  be  such  sums  as  may  be  prescribed  in  the  By-Laws. 

ARTICLE  VII. 

Use  of  Funds. 

No  portion  of  the  funds  of  the  Association  shall  be  appropriated  for  any 
purpose  whatever  other  than  is  provided  for  in  the  By-Laws;  and  no  mem- 
ber shall  receive  as  sick  benefit  a larger  sum  than  is  fixed  therein. 

ARTICLE  VIII. 

Pro  Rata  Dividend. 

At  every  annual  meeting  of  the  Association  the  President  shall  declare  a 
pro  rata  dividend  of  all  the  funds  then  in  the  treasury,  which  dividend  shall 
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be  paid  by  the  Treasurer  to  all  members  of  the  Association  entitled  thereto: 
Provided,  That  any  member  having  received  benefits  amounting  to  more 
than  the  pro  rata  dividend  shall  not  be  entitled  thereto. 

ARTICLE  IX. 

Disbandment. 

By  a vote  of  three-fourths  of  the  members  in  good  standing  present  at 
any  meeting,  when  not  less  than  forty  members  shall  constitute  a quorum 
the  Association  may  be  disbanded,  and  the  funds  thereof  shall  be  distributed 
pro  rata  among  the  members  in  good  standing  at  the  time  of  such  disband- 
ment, as  provided  in  Article  VIII.  But  no  such  disbandment  or  distribution 
of  funds  shall  be  had  except  due  notice  in  writing  shall  have  been  given  to  all 
the  members  of  the  Association  at  least  one  week  prior  to  action  thereon. 

ARTICLE  X. 

Authority  to  Make  By-Laws. 

Additional  to  this  Constitution,  and  in  harmony  therewith,  the  Associa- 
tion may  make  all  needful  By-Laws  and  Rules  of  Order,  and  alter  and 
change  the  same  on  one  month’s  written  notice — two-thirds  of  the  members 
present  concurring  therein. 

ARTICLE  XI. 

Amending  the  Constitution. 

Amendments  to  this  Constitution  shall  not  be  acted  upon  until  the  suc- 
ceeding regular  meeting  after  which  they  are  offered:  and  it  shall  require  a 
two-thirds’  vote  in  favor  to  adopt. 

AMENDMENTS  TO  THE  CONSTITUTION. 

Constitution,  Article  5,  Section  2,  Paragraph  1.  strike  out  the  words  (7) 
seven  and  insert  the  following: 

That  the  Executive  Committee  shall  consist  of  not  less  than  (7)  seven  or 
more  than  (10)  ten  members. 
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By=Caw$ 


ARTICLE  I. 

Duties  of  Officers. 

Section  i.  President. — The  President  shall  preside  at  all  meetings  of  the 
Association  and  Executive  Committee  when  present,  countersign  all  war- 
rants on  the  Treasurer,  have  the  custody  of  and  preserve  the  official  bonds 
of  the  Financial  Secretary  and  Treasurer,  and  discharge  the  duties  appertain- 
ing to  the  office  of  President.  He  shall  call  a special  meeting  of  the  Asso- 
ciation at  any  time  upon  the  written  application  of  seven  members. 

Sec.  2.  Vice-President. --The  Vice-President  shall  attend  all  meetings  of 
the  Association  and  Executive  Committee,  and  shall  preside  in  the  absence 
of  the  President,  assuming  all  his  powers  and  duties. 

Sec.  3.  Recording  Secretary. — The  Recording  Secretary  shall  attend  all 
meetings  of  the  Association  and  Executive  Committee,  and  keep  a record  of 
all  transactions  therein,  including  the  reports  of  the  Financial  Secretary  and 
Treasurer;  keep  a book  containing  the  Constitution  of  the  Association,  in 
which  shall  be  subscribed  the  names  of  all  the  members  and  the  date  of  the 
commencement  of  their  membership;  call  all  meetings  of  the  Association 
and  Executive  Committee,  when  ordered  by  the  President,  and  perform  such 
other  duties  as  may  be  assigned  him. 

Sec.  4.  Financial  Secretary. — The  Financial  Secretary  shall  collect  all 
initiation  fees  and  dues,  and  keep  a just  and  true  account  of  the  same;  pay 
them  over  to  the  Treasurer  on  or  before  the  stated  meeting  in  each  month, 
taking  his  receipt  therefor;  issue  all  warrants  on  the  Treasurer  in  payment 
of  money;  report  at  each  meeting  the  amount  received  as  dues  and  initiation 
fees,  and  the  number  of  members  dropped  for  non-payment  of  dues  or  for 
other  reasons;  make  out  the  annual  dividend,  and  submit  it  to  the  Finance 
Committee  for  approval,  and  perform  such  other  duties  appertaining  to  his 
office  as  the  Association  may  direct.  He  shall  be  required  to  give  a bond 
in  the  sum  of  five  hundred  ($500)  dollars  for  the  faithful  performance  of  his 
duties.  At  the  end  of  his  service  he  shall  deliver  to  the  Executive  Commit- 
tee, or  his  successor,  all  books,  papers  and  valuables  of  every  description 
under  his  control  belonging  to  the  Association. 

Sec.  5.  Treasurer. — The  Treasurer  shall  receive  all  funds  from  the 
Financial  Secretary,  giving  his  receipt  therefor;  deposit  the  same  in  a bun's 
which  shall  be  selected  by  a committee  consisting  of  the  President,  Financial 
Secretary  and  Treasurer;  pay  all  drafts  ordered  by  the  Association  or  Exec- 
utive Committee  and  signed  by  the  President  and  Financial  Secretary.  He 
shall  have  in  his  charge  the  bank  book  of  the  Association;  keep  a correct 
account  of  all  receipts  and  disbursements,  and  at  no  time  shall  he  retain  over 
$100  on  hand.  Whenever  required  he  shall  produce  his  bank  book  for  the 
inspection  of  the  Executive  Committee,  and  will  not,  under  any  circum- 
stances whatever,  he  allowed  to  draw  moneys  from  the  hank  without  the 
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indorsement  of  the  President  and  Financial  Secretary  upon  the  backs  of  all 
checks  drawn  upon  the  bank.  He  shall  be  required  to  give  a bond  in  the  sum 
of  five  hundred  ($500)  dollars  for  the  faithful  performance  of  his  duties,  and 
at  the  expiration  of  his  term  of  office,  or  in  case  of  resignation,  death  or 
inability  to  perform  his  duties,  he  shall  deliver,  or  cause  to  be  delivered,  to 
the  Executive  Committee  or  to  his  successor  in  office,  all  the  moneys  books, 
papers  and  valuables  of  every  description  in  his  hands  belonging  to  the 
Association, 


ARTICLE  II, 

Duties  of  Committees. 

Section  1.  Executive  Committee. — The  Executive  Committee  shall  have 
a general  supervision  of  the  good  and  welfare  of  the  Association.  All  appli- 
cations for  membership  shall  be  presented  to  the  Executive  Committee,  who, 
after  a thorough  investigation,  shall  decide  by  unanimous  vote  as  to  the  ad- 
mission or  rejection  of  the  applicant,  and  duly  notify  him  of  their  action: 
Provided,  That  nothing  of  a personal  character  shall  influence  a member 
who  shall  cast  a negative  vote.  In  case  of  rejection  of  the  applicant  his  fee 
of  $1.00  shall  be  returned  at  the  time  of  said  notification. 

Sec.  2.  To  the  Executive  Committee  shall  also  be  referred  all  applica- 
tions for  the  relief  of  members,  and  they  shall  report  their  action  in  such 
cases  to  the  Association  at  the  next  regular  meeting.  They  shall  ascertain 
the  condition  of  each  applicant  for  relief,  and  fully  satisfy  themselves  as  to 
the  propriety  of  granting  such  relief  under  the  provisions  of  the  Constitution 
by  visiting  the  sick  each  day  of  the  week  in  order  to  satisfy  the  committee 
as  to  their  claim  for  sick  benefits.  They  shall  hold  meetings  at  the  call  of  the 
President,  whenever  the  business  of  the  Association  shall  require  it,  for  the 
relief  of  the  sick  or  other  causes. 

Sec.  3.  Finance  Committee. — The  Finance  Committee  shall  make  a 
thorough  examination  of  the  accounts  of  the  Financial  Secretary  and  Treas- 
urer at  least  once  in  six  months  (and  oftener  if  so  directed  by  the  Associa- 
tion) and  make  a full  report  in  writing  of  the  same  to  the  Association. 

ARTICLE  III. 

Sick  Benefits. 

Section  1.  Mode  of  Obtaining. — In  the  event  of  the  sickness  or  other 
disability  of  any  member  of  this  Association,  he  shall  be  entitled  to  receive 
the  sum  of  six  dollars  weekly.  In  all  such  cases  notice  shall  be  given  to  the 
President,  Vice-President,  or  Recording  Secretary  by  the  applicant  for  relief 
WITHIN  SIX  DAYS,  and  the  same  shall  thereupon  be  reported  to  the 
Executive  Committee,  when,  if  it  appears  that  he  is  entitled  thereto,  he  sha'l 
receive  benefits  from  such  time  as  the  Executive  Committee  shall  decide 
upon;  but  in  no  case  shall  he  receive  benefits  for  more  than  one  weelc  prior 
to  application  for  the  same,  nor  for  any  period  after  he  has,  in  the  opinion 
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of  said  Committee,  recovered  from  such  sickness  or  disability,  and  when 
recovered  he  shall  notify  the  Secretary  of  date  of  recovery. 

Sec.  2.  When  Affidavit  is  Required. — A member  taken  sick  or  disabled 
so  far  outside  of  the  city  limits  as  to  make  it  inconvenient  for  a committee  to 
visit  him,  must  accompany  his  application  with  the  affidavit  of  a physician, 
which  affidavit  shall  be  received  only  as  prima  facie  evidence  of  the  sickness 
of  the  applicant  for  relief,  and  may  be  rebutted  by  any  other  evidence  which 
may  come  to  the  knowledge  of  the  Association. 

Sec.  3.  Benefits  Allowed. — Benefits  shall  not  be  paid  for  less  than  one 
nor  more  than  six  weeks’  sickness  in  one  calendar  year,  except  further  sick 
benefits  shall  be  recommended  by  the  Executive  Committee:  Provided,  That 
one  week  shall  be  held  to  consist  of  six  consecutive  working  days;  and  in 
case  a member  is  unable  to  work  (on  account  of  such  sickness  for  a frac- 
tional part  of  a week  in  excess  of  one  week  and  not  exceeding  the  limit  of 
six  weeks  in  one  calendar  year,  said  member  shall  be  paid  benefits  for  said 
fractional  part  of  a week  at  the  rate  of  one  dollar  ($1.00)  for  each  working 
day. 

Sec.  4.  When  Entitled  to  Benefits. — Benefits  shall  not  be  paid  to  a 
member  until  he  has  paid  monthly  dues  and  been  a member  for  two  months, 
which  membership  shall  commence  the  first  day  of  the  month  following  the 
day  of  his  election.  This  section  shall  also  apply  to  members  who  have  been 
reinstated. 

Sec.  5.  Chronic  Disease. — Any  member  claiming  benefits  on  account  of 
disease  which  is  found  to  have  been  contracted  and  to  have  manifested  itself 
prior  to  his  admittance,  shall  be  allowed  such  benefits  as  the  Association  may 
deem  advisable:  Provided,  however,  The  applicant  has  truly  informed  the 
Association  of  his  condition  prior  to  his  election  to  membership.  If  he  is 
found  to  have  made  false  statements,  he  shall  receive  no  benefits  whatever. 

Sec.  6.  Feigned  Sickness. — Any  member  who  shall  feign  himself  sick  or 
disabled  for  the  purpose  of  obtaining  the  weekly  benefits,  shall  be  expelled 
from  the  Association,  forfeiting  all  moneys  paid  in. 

Sec.  7.  Excessive  Indulgence. — No  benefits  shall  be  paid  for  sickness 
arising  from  excessive  indulgence  or  indiscretion. 

Sec.  8.  At  the  death  of  a member  his  heirs  shall  be  paid  full  six  weeks’ 
benefits,  less  any  amount  he  may  have  received  during  the  calendar  year. 

Sec.  9.  Death  Benefit. — Upon  the  death  of  a member  of  the  Death  Ben- 
efit Fund,  the  President  shall  authorize  the  Financial  Secretary  to  draw  his 
warrant  on  the  Treasurer  for  all  money  in  the  Treasury  to  the  credit  of  the 
Death  Benefit  Fund,  said  money  to  be  immediately  paid  to  the  person  pre- 
viously designated  by  the  deceased  member  or  to  the  nearest  relative.  The 
payment  shall  be  made  within  forty-eight  hours  from  time  of  death. 

ARTICLE  IV. 

Revenue. 

Section  1.  Intitiation  Fee. — Every  application  for  membership  in  this 
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I STANDARD  DRY  BATTERY 


Standard  of  [|.  $.  Navy  and  the  World. 


Superiority  of  jfour  to  ©ne 

Over  all  other  Dry  Cells  and  as  cheap  as  Imitations. 

WILLIAM  ROCHE, 

Inventor  and  Sole  Manufacturer, 

No.  42  Veseg  Street,  NEW  YORK  CITY. 


THE  GORDON  PRIMARY  CELL 


Is  the  most  efficient,  most  long-lived,  and  most 
economic  cell  upon  the  market  for  Railroad  Signal- 
ing, Fire  Alarms,  Telegraphy,  Telephony,  Auto- 
matic Fire  Alarm,  Hotel  Annunciators,  Police  and 
Watchman  Signals,  Marine  Service,  Gas  Engine 
and  Motor  use. 

The  Gordon  Cells  are  being  extensively  used  by 
the  Government  Weather  Bureau  for  telegraph 
service. 

For  full  particulars  and  descriptive  circular,  etc., 
apply  to 


GORDON  BATTERY  COMPANY, 

594  Broadway,  NEW  YORK. 
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Association  must  be  accompanied  by  an  initiation  fee  of  one  dollar,  and  be 
indorsed  by  a member  of  the  Executive  Committee. 

Sec.  2.  Monthly  Dues. — Every  member  of  the  Association  shall  pay 
each  month,  on  or  before  the  25th.  to  the  Financial  Secretary  the  sum  of 
fifty  cents,  which  shall  entitle  him  to  all  the  benefits  and  privileges  of  the 
Association.  Should  he  fail  to  make  such  payment,  he  shall  forfeit  his  right 
to  benefits  for  that  month.  And  any  member  who  shall  fail  to  make  such 
payment  during  that  month  shall  be  dropped  from  the  roll  of  membership, 
and  forfeit  all  right  and  claim  to  relief  and  benefit  from  the  same.  Nor  shall 
any  member  of  this  Association  who,  after  having  been  dropped  for  non- 
payment of  dues,  again  become  a member  unless  making  application  for  new 
membership. 

Sec.  3.  Death  Benefit  Fund. — Any  member  of  the  Association  desiring 
to  become  a member  of  the  Death  Benefit  Fund  shall  pay  the  sum  of  fifty 
(50c.)  cents  to  the  Financial  Secretary  and  sign  the  roll  of  membership.  The 
sum  thus  created  shall  be  set  apart  for  the  purpose  of  paying  benefits  in  case 
of  death  of  a member. 

Sec.  4.  Assessments. — Upon  the  death  of  a member  of  the  Death  Ben- 
efit Fund  the  Financial  Secretary  shall  assess  each  member  the  sum  of  fifty 
cents  to  provide  for  the  next  benefit,  on  account  of  death  assessment,  to  be 
paid  within  fifteen  days  from  date  of  issue. 

ARTICLE  V. 

Salaries. 

Section  1.  Officers. — The  salary  of  the  Recording  Secretary  shall  be 
twenty  dollars  per  annum;  of  the  Financial  Secretary,  forty  dollars  per  an- 
num, and  of  the  Treasurer,  twenty  dollars  per  annum. 

Sec.  2.  All  general  expenses  of  the  Association  shall  be  paid  out  of  any 
money  that  may  be  in  the  treasury. 

ARTICLE  VI. 

Election  and  Obligation  of  Officers. 

Section  1.  At  the  January  meeting,  which  shall  begin  the  new  year,  the 
annual  election  and  installation  of  officers  shall  take  place.  The  voting  shall 
be  by  ballot,  and  it  shall  require  a majority  vote  of  those  present  to  elect: 
Provided,  That  in  the  event  of  a vacancy  during  the  year,  caused  either  by 
the  death,  resignation,  or  other  inability  of  any  officer  to  perform  his  duties 
(such  vacancy  occurring  in  the  interval  between  regular  quarterly  meetings), 
the  Executive  Committee  shall  elect  his  successor  to  serve  until  the  next 
regular  meeting. 

Sec.  2.  Before  assuming  the  duties  of  their  respective  offices,  the  officers 

shall  take  the  following  obligation:  “I,  , do  pledge  my  honor  that 

I will,  to  the  best  of  my  ability,  discharge  the  duties  devolving  on  me  as 
of  this  Association,  and  earnestly  endeavor  to  maintain  its  in- 


tegrity.” 
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ARTICLE  VII. 


Monthly  Meetings. 

The  Association  shall  meet  semi-annually  on  the  second  Tuesday  of 
January  and  July,  at  such  hour  as  may  be  designated  by  the  Recording  Sec- 
retary. Special  meetings  may  be  held,  as  provided  for  above,  and  any  busi- 
ness that  may  properly  come  before  a regular  meeting  may  be  transacted  at 
a special  meeting.  At  all  meetings  seven  members  shall  constitute  a quo- 
rum for  business. 

ARTICLE  VIII. 

Attendance  of  Officers. 

All  the  officers  and  members  of  the  Executive  Committee  failing  for  two 
consecutive  months  to  attend  the  meetings  of  the  Association  or  Executive 
Committee,  their  offices  shall  be  declared  vacant,  and  their  successors 
elected  or  appointed  at  the  next  regular  meeting,  unless  they  furnish  a rea- 
sonable excuse  for  not  attending. 

ARTICLE  IX. 

Preservation  of  Papers. 

All  applications  for  membership,  letters,  bills,  reports  or  communica- 
tions pertaining  to  the  business  of  the  Association  shall  be  preserved  for  fu- 
ture reference  by  the  proper  officers. 

ARTICLE  X. 

Withdrawal. 

Section  i.  No  member  shall  be  entitled  to  demand  the  return  of  any 
money  which  he  shall  pay  into  the  treasury  of  this  Association,  except  in 
case  of  his  withdrawal  from  the  employ  of  the  Ordnance  Department,  vol- 
untarily or  otherwise;  but,  in  the  event  of  his  failure  to  comply  with  the  Con- 
stitution and  By-Laws,  he  shall  forfeit  all  right  to  the  same  and  all  partici- 
pation in  the  benefits  thereof,  and  his  signature  to  the  Constitution  shall  be 
a testament  of  his  agreement  thereto. 

Sec.  2.  When  members  leave  or  are  discharged  from  the  employ  of 
the  Ordnance  Department,  and  leave  the  city  of  Washington,  and  rre  there- 
fore beyond  the  jurisdiction  of  the  Executive  Committee,  they  are  compelled 
to  withdraw  from  this  Association.  They  shall  be  entitled  to  a pro  rata 
share  of  the  funds,  after  deducting  expenses  incurred  to  the  date  of  with- 
drawal. 

ARTICLE  XI. 

Dropped  Members. 

No  member  of  this  Association  who,  after  having  drawn  benefits,  allows 
himself  to  be  dropped,  shall  again  be  eligible  to  membership. 
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Standard  Seamless  Tube  Co., 

mNUTACTURERS  OT 

SEAMLESS  COLD 
DRAWN  111  BING, 

...  tor... 

MARINE,  LOCOMOTIVE  AND  STATIONARY  BOILERS. 
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ARTICLE  XII. 


Fraud. 

Should  any  member  be  accessory  to  any  imposition,  or  aid  or  abet  any 
other  member  in  practicing  a fraud  upon  this  Association,  he  shall  be  con- 
sidered as  guilty  as  the  imposter,  and  also  be  expelled,  forfeiting  all  moneys 
paid  in 

ARTICLE  XIII. 

Signing  Constitution. 

Each  member  shall  sign  a book  to  be  kept  by  the  Recording  Secretary, 
which  shall  contain  the  Constitution,  and  shall  then  become  a member  in 
good  standing,  entitled  to  all  the  reliefs  and  benefits  of  this  Association,  sub- 
ject to  the  conditions  of  this  Constitution  and  By-Laws. 

ARTICLE  XIV. 

Amending  the  By-Laws. 

The  By-Laws  must  be  amended  in  the  mode  provided  for  in  the  Consti- 
tution. 


AMENDMENTS  TO  THE  BY-LAWS. 

That  the  following  section  be  added  to  Article  5,  to  be  known  as 
Section  3. 

Sec.  3.  The  dues  of  the  President  and  Vice-President  and  members  of 
the  Executive  Committee  be  remitted  for  each  month  they  attend  the  meet- 
ing of  the  Executive  Committee,  and  no  excuse  shall  be  taken. 

Sec.  8,  Article  3.  At  the  death  of  a member  his  heirs  shall  be  paid  the 
full  six  weeks’  benefits,  less  any  benefits  he  may  have  received  during  the 
calendar  year. 

Sec.  1,  Article  3,  after  the  words  six  days  add  the  following: 

And  any  member  failing  to  report  his  sickness  will  forfeit  this  benefit 
for  the  first  week. 
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Sanderson  Bros.  Steel  Co., 

SYRACUSE,  NEW  YORK. 

MANUFACTURERS  OF  THE  FINEST  QUALITIES  OF 


TOOL-  STEEL. 


SPECIALTIES:  - — 

SELF  HARDENING  STEEL. 

STEELS  FOR  TURNING  AND  BORING  TOOLS. 
ANNEALED  STEEL  FOR  CUTTERS,  DIES,  ETC. 

DRILL  RODS. 


R.  A.  CARTER.  Pres. 


H.  L.  BRUNT,  Sec.  and  Treas. 


Monogahela  Iron  and  Steel  (o. 


MANUFACTURERS  OF 


CARTER  BRANDS 


A CHARCOAL  BAR  IRON, 
CHARCOAL  IRON  CHAINS, 


-ALL  SIZES. 


United  States  Government  Specifications  Guaranteed. 


P.  O.  BOX  215. 


PITTSBURGH.  PA. 
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Chairman  Finance  Committee.  Ordnance  Mutual  Relief  Association. 
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ESTABLISHED  1857. 


FULLERS 

“WALKEASY” 


Has  a foot  with  spongorubber  sole  and 
represents  the  latest  progress  in  Artb 
ficial  Limb  Construction.  Send  for  book 


GEORGE  R.  FULLER  (0., 

ROCHESTER,  N.  Y. 

Branch  at  BUFFALO,  N.  Y. 


No.  78 — Hand  Machine  Range  2% — 6 inch  R.  Hand. 

CURTIS  & CURTIS, 


Che  Torbes  Patent  Die  Stocks,  Pipe  Gutting 
and  threading  machinery. 

I2'inch  Pipe  Threaded  by  One  Man  by 
Hand.  Send  for  Our  Illustrated  Catalogue. 


Iv 


*] 

! . 

{ 

|i 

. 

mWm 

Prentiss  Crank  Shaper  with  extension  base  and  knee 
support.  Has  quick  return  to  i.  Made  in  five  sizes, 
14,  18,  21,  24  and  28  in.  stroke;  also  full  line  of  geared  and 
friction  shapers. 


prentiss  fool  & Supply 

—COMPANY, 

115  Cib<?rty  $t„  |MEU/  YOI^K- 
Buffalo  Office,  603  O.  S.  florgan  Bldg. 

V 

Metal  .*  Working 
Machinery. 

n 

AGENTS  FOR 

Cincinnati  Milling  Machines;  Acme  Automatic  Screw 
Machines;  Bickford  Radial  Drills;  Pond  Planers;Sny- 
der  Upright  Drills;  Cincinnati  Planers;  Lodge  and 
Shipley  Lathes ; Ferracute  Presses  ; Fifield  Lathes  ; 
Fay  & Scott  Universal  Lathes  ; Putnam  Lathes  and 
other  well  known  makes. 


CORRESPONDENCE  SOLICITED. 
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FINANCE  COMMITTEE. 

W.  H.  HUNTER.  G-  w-  GUFFEY 
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Interesting  Incidents  of  tbe  tlaoy  Yard 
isoo-iooo. 


The  origin  of  the  Navy  Yard  can  be  attributed  to  the  first  Secretary  of 
the  Navy,  Hon.  Benjamin  Stoddert,  who  urged  upon  Congress  to  appro- 
priate $1,000,000  for  building  six  large  Men-of-War,  and  Boston,  Ports- 
mouth, New  York,  Philadelphia,  Washington  and  Norfolk  were  selected  for 
Navy  Yards  to  build  these  vessels.  Forty  acres  of  land  in  the  southeast  part 
of  Washington  was  self  cted  for  the  Washington  Navy  Yard.  B.  H.  La- 
trobe,  Architect  of  the  Capitol  and  Public  Buildings,  prepared  the  plans. 
The  following  is  an  abstract  of  the  original  deed: 

This  indenture,  made  the  17th  day  of  March,  1800,  between  Gustavus 
Scott  and  Wm.  Thornton,  two  of  the  commissioners  appointed  by  '-irtue  of 
the  act  of  Congress  entitled,  “An  act  for  establishing  the  temporary  seat  of 
Government  of  the  United  States”  of  the  one  part  and  the  said  United 
States  of  the  other  part  intrusteth  the  said  Gustavus  Scott  and  Wm.  Thorn- 
ton, Commissioners  as  aforesaid  for  and  in  consideration  of  the  sum  of 
$4,000  to  them  in  hand  paid  by  the  Secretary  of  the  Navy  of  aforesaid 
states,  before  ensealing  and  delivery  of  these  presents  the  receipt 
whereof  they  do  hereby  acknowledge,  have  granted,  bargained,  sold, 
aliened,  released  and  confirmed  unto  the  United  States  forever  all  those 
squares,  pieces  or  parcels  of  ground  in  the  city  of  Washington,  District  of 
Columbia,  known  and  distinguished  on  the  plan  of  said  city  by  the  numbers 
883  and  884,  together  with  all  and  singular  the  rights,  privileges,  benefits  and 
advantages  to  the  same  belonging,  or  any  wise  appertaining,  to  have  and  to 
hold  the  said  two  squares  or  parcels  of  ground  and  appurtenances  unto  the 
United  States  forever,  to  the  sole  use  and  behoof  of  the  United  States, 
in  witness  whereof  the  said  Gustavus  Scott  and  Wm.  Thornton,  Com- 
missioners aforesaid,  set  their  hand  and  affixed  their  seal  the  day  and  year 
within  written. 

[Seal.]  GUSTAVUS  SCOTT. 

[Seal.]  WM.  THORNTON. 

Signed,  sealed  and  delivered  in  the  presence  of 

ROBERT  BREST, 

CORNELIUS  CONINGHAM. 

Received  the  17th  day  of  March,  1800,  of  the  United  States,  by  the  hands 
of  the  Secretary  of  the  Navy  of  said  States,  $4,000  being  the  consideration 
within  mentioned. 

GUSTAVUS  SCOTT. 

WM.  THORNTON. 

Attest : 

ROBERT  BREST. 


The  above  deed  was  recorded  in  the  courts  of  Prince  George  County, 
Md.,  on  the  19th  day  of  March,  1800. 

According  to  the  deed  just  mentioned,  it  shows  that  the  idea  circulated 
that  the  ground  was  given  for  a Navy  Yard,  and  if  this  is  violated  it  reverts 
back  to  the  original  heirs,  is  erroneous.  The  ground  was  bought,  and  not 
made  as  a gift. 

Up  to  February.  1806,  three  gunboats  were  built,  costing  $13,000  apiece. 
The  wages  per  diem  at  this  period  were  for  ship  carpenters.  1st  class,  $2.00; 
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.2d  class,  $i./5;  apprentices,  $1.25;  calkers,  $1.75;  riggers,  $1.50;  blacksmiths, 
$1.70;  coopers,  $1.25;  painters,  $1.25;  ship  and  house  joiners,  $1.50.  The  total 
number  employed  was  two  hundred.  The  expenses  for  fiscal  year  ending 
January,  1806,  was  $46,789.  In  1808,  the  force  of  the  Yard  was  one  hundred 
and  seventy-five,  among  them  boys,  to  turn  grindstones  and  oakum  boys. 

To  many  mechanics  the  wages  just  mentioned  would  seem  good  pay, 
but  the  difficulty  at  that  time  in  doing  work  was  great.  A steam  cylinder 
at  that  time  would  have  to  be  chipped  and  filed;  planer  shears  were  chipped 
and  filed.  Everything  was  done  with  hammer,  chisel  and  file;  to-daytwork 
is  done  without  hammer,  or  chisel;  it  is  planed,  turned  and  polished.  To 
do  a piece  of  work  a hundred  years  ago  it  would  require  five  or  six  men 
twenty-four  hours;  to-day,  with  the  present  facilities,  the  same  work  could 
be  done  by  one  man  in  four  hours;  hence  the  pay  in  1806  was  none  too  much 
when  they  had  a surface  to  finish  with  a hammer,  chisel  and  file;  to-day  a 
man  has  it  on  a planer  leisurely  watching  it. 

The  writer  of  this  article,  who  served  his  time  some  twenty  years  ago, 
remembers  how  apprentices  had  to  serve  their  time.  They  had  to  serve 
on  the  bench,  lathe  and  shaper,  making  them  good  machinists,  and  if  they 
spoiled  any  work  they  were  sent  in  the  shed  to  clean  castings. 

We  had  no  flooring,  candles  were  our  electric  lights,  and  our  large 
planer  was  fed  with  a crowbar  instead  of  by  power.  At  the  Navy  Yard 
prior  to  1840,  if  a large  casting  was  successfully  made  the  men  were  given  a 
holiday;  to-day  if  a man  loses  a big  casting  he  is  liable  to  lose  his  job..  It 
was  only  ten  years  ago  that  an  old  planer  was  thrown  out  where  the  shears 
were  chipped  and  filed  by  hand  in  this  Navy  Yard  many  years  ago.  You 
will  notice  to-day  that  a machinist  can  work  with  a white  shirt  on,  but 
twenty  or  thirty  years  ago  this  was  impossible.  What  a change  and  revo- 
lution in  machinery  has  occurred. 

Now,  returning  to  our  history,  we  find  that  Captain  Thomas  Tingey 
was  the  first  Superintendent  of  the  Yard.  He  was  selected  for  the  position 
as  he  was  acquainted  with  the  Navy  Yards  in  England  and  other  places, 
and  in  building  up  a new  Yard  he  was  suitable  for  the  place.  During  the 
year  1802,  the  frigates  United  States,  with  forty-four  guns;  General  Greene, 
with  twenty-four  guns;  Essex,  with  thirty-two  guns;  Congress,  with  thirty- 
six  guns;  President,  with  forty-four  guns;  and  the  Boston,  with  twenty-four 
guns,  were  lying  at  the  Navy  Yard;  and  in  1804,  the  Constitution,  with  forty- 
four  guns;  Chesapeake,  with  forty-four  guns;  and  Constellation,  with  thirty- 
six  guns,  were  added  to  the  fleet. 

Ten  gunboats  were  under  construction  up  to  1812,  nine  more  gunboats 
were  launched,  and  now  came  the  disaster  and  a great  blow  to  the  Navy 
Yard. 

The  British,  under  Commodore  Barney,  came  up  the  Patuxent  and 
landed  his  troops.  The  Secretary  of  the  Navy,  fearing  that  the  Navy  Yard 
would  fall  into  the  hands  of  the  British,  ordered  the  torch  applied  to  the 
buildings.  The  following  buildings  were  destroyed:  Storekeeper’s,  Cordage 
and  Sail  Loft,  Rigging  Loft.  Ordnance  Store,  Blacksmith’s  Shop,  Saw  and 
Block  Mill  and  Cooper  Shop,  entailing  a loss  of  $417,745.  With  the  burning 
of  the  Navy  Yard,  the  Capitol,  the  Arsenal,  Treasury,  War  Office,  Presi- 
dent’s House,  and  also  the  bridge  across  the  Eastern  Branch  met  the  same 
fate. 

Robert  Fulton  offered,  at  this  time,  his  torpedo  boat  to  blow  up  the 
British,  but  nothing  was  done. 

After  the  War  of  1812  great  activity  was  displayed  at  the  Navy  Yard, 
buildings  were  erected,  and  soon  the  usual  hustling  was  again  in  action. 

In  1819,  we  find  three  hundred  eighty  men  on_the  pay  roll  from  the  old 
record  book  kept  by  Foreman  Samuel  B.  Ellis.  There  are  names  on  the 
roll  such  as  Wni.  Burdine.  Daniel  Page,  Samuel  Fowler,  Wnt.  Beardev. 
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Jonathan  Briddle,  H.  Kingbury,  Win.  Dulin,  Steinislaw  Tench,  Win.  Willis, 
Ignatius  Howe.  (To-day  you  will  find  the  names  Burdines,  Ellis  and 
others  on  the  pay  roll,  descendants  of  the  same.) 

The  records  show  a half-day  shut  down  to  pack  cylinder.  In  those  days 
the  cylinder  piston  was  packed  with  hemp,  and  twelve  pounds  was  the  steam 
pressure;  more  time  lost,  tooth  in  gear  wheel  broke,  stopped  to  pack  cold 
water  pump,  another  flywheel  came  loose,  man-of-war  launched,  a holiday, 
death  of  Admiral  Decatur,  a holiday,  connecting  rod  (cast  iron)  broke,  show- 
ing how  much  time  was  lost,  but  there  is  no  record  showing  whether  or  not 
the  men  were  paid  for  lost  time.  The  foreman  also  advises  his  men  for  fever 
and  ague:  60  grains  pulverized  snake  root,  I oz.  of  red  bark,  30  grains  of  salt 
of  worm  wood,  mixed  with  molasses. 

From  1820  to  1832,  nothing  of  importance  occurred  except  the  Wash- 
ington Navy  Yard,  having  been  paid  too  much  attention,  the  other  Navy 
Yards  received  the  bulk  of  ship  building.  Also  Philadelphia,  Boston  and 
Norfolk,  having  a greater  depth  of  water  for  larger  ships,  they  were  built 
in  those  Yards.  The  frigate  Columbia  was  launched  at  the  Yard;  sixty-four 
guns  was  her  armament. 

In  1837  it  was  first  mentioned  to  have  a foundry  to  cast  guns  at  the 
Washington  Navy  Yard. 

In  1843,  Sloop  of  War  St.  Mary  and  the  steamers  Union  and  Water 
Witch  were  launched.  In  1844  the  statue  of  Washington,  stored  in  the 
Yard,  was  removed  and  placed  in  front  of  the  Capitol.  In  1848  tools  and 
machinery  of  a modern  pattern  were  built  and  bought.  In  1856  the  U.  S.  S. 
Plymouth  was  repaired,  and  under  Commander  Dahlgren  left  the  Yard  to 
practice  with  the  nine  and  eleven-inch  Dahlgren  guns. 

The  Civil  War  now  coming  on,  the  Navy  Yard  was  put  in  a fortress- 
like condition;  the  number  of  marines  and  volunteers  stationed  in  the  Yard 
was  three  hundred  forty-eight,  with  steamers  Mt.  Vernon,  Artesan,  Pawnee, 
Anacostia,  Yankee,  Keystone,  United  States,  Philadelphia  and  Powhatan. 
All  employees  in  the  Yard  were  made  to  swear  allegiance  to  the  United 
States. 

In  1862,  the  men  in  the  Yard  applied  through  the  Commandant  to  the 
Secretary  for  an  increase  of  salary,  or  to  be  allowed  extra  compensation  for 
overtime;  nothing  was  done  with  the  plea. 

The  hours  of  labor  fixed  by  act  of  Congress,  Jan.  12,  1862,  were  as 
follows: 

Rules  for  ringing  bells  in  all  Navy  Yards,  except  on  Sundays,  at  seven 
o’clock  A.  M.,  12  o’clock  noon,  one  o’clock  P.  M.,  and  six  o’clock  P.  M. 
When  the  sun  rises  later  than  forty-five  minutes  after  six  the  bell  must  be 
rung  fifteen  minutes  after  sunrise,  and  when  the  sun  sets  before  six  o’clock 
it  must  be  rung  at  sun-set. 

While  the  Civil  War  lasted  there  were  exciting  times  in  the  Navy  Yard; 
gunboats,  steamers  and  barges  were  kept  waiting  for  the  enemy  to  come  up 
the  Potomac.  The  Navy  Yard  was  armed  with  three  nine-inch  guns  and 
five  howitzers.  In  April  the  Navy  Department  sent  a circular  to  the  dif- 
ferent iron  manufacturing  companies  to  send  specimens  of  plates  to  be 
tested.  In  1858  it  was  first  agitated  and  recommended  experiment  of  armor 
for  ships,  but  nothing  was  done  until  1862.  The  manufacturers  could  not 
comply,  as  they  were  too  busy. 

In  1863,  the  work  in  the  Yard  being  very  pressing,  and  on  account  of 
the  war  cost  of  living  being  greater,  the  men  sent  the  following  note  to  the 
Department : 

We,  the  workmen  of  the  Navy  Yard,  joiners,  plumbers,  blacksmiths, 
machinists,  painters,  boiler  makers,  and  others,  do  pledge  ourselves  to  sus- 
tain each  other  in  endeavoring  to  obtain  the  old  system  of  working  hours, 
after  sunrise  until  sunset,  and  also  an  advance  in  wages  of  twenty-five  per 
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cent.  After  using  all  honorable  means,  we  will  strike,  and  not  work  until 
our  grievances  are  redressed.  An  answer  is  asked  by  Monday,  the  thir- 
tenth  instant,  1863,  before  sunset.  After  a few  weeks  the  hours  were  changed 
and  wages  adopted  the  same  as  paid  by  the  War  and  Treasury  Departments. 
The  number  of  men  employed  in  the  Yard  was  six  hundred.  In  1864  the 
men  again  asked  for  more  pay,  but  nothing  was  done. 

The  following  vessels  were  in  the  Yard  repairing:  Western  World,  Wy- 
andotte, Ella,  Baltimore,  Queen,  King  Phillip,  The  Don  Bibb,  and  Tiger. 

For  better  defence  portholes  were  cut  in  the  walls  of  the  Yard,  guns 
set  up  on  platforms  in  range  of  the  holes,  and  the  French  Corvette  Amplion 
received  repairs  at  the  Yard. 

In  the  beginning  of  the  year  1865,  the  Rebellion  showing  a decline,  and 
as  the  news  came  that  Richmond  was  taken,  orders  were  given  to  illuminate 
all  buildings.  The  question  was  asked,  “How  many  candles  are  on  hand," 
and  carpenters  were  put  to  work,  but  this  spirit  of  joy  was  soon  overcast 
with  gloom  by  the  death  of  Lincoln. 

At  the  Yard,  then  on  board  the  iron  clad  Montauk.  were  the  prisoners 
Atzerott,  Paine,  Harrold,  and  the  remains  of  Wilkes  Booth.  These  pris- 
oners were  kept  in  the  Navy  Yard  until  their  trial,  when  they  were  trans- 
ferred to  the  Arsenal,  where  they  were  convicted. 

Soon  after  the  close  of  the  war,  a reduction  of  expense  was  ordered 
for  the  Navy  Yard,  and  the  force  was  reduced  in  September,  1863.  Twelve 
hundred  thirty-eight  men  were  on  the  pay  roll  in  1868  when  the  force  was 
reduced  to  eight  hundred  sixty-one. 

Mr.  Geo.  R.  Wilson  gave  an  estimate  that  nine  broadside  gun  carriages 
of  wrought  iron  could  be  built  at  a cost  of  two  hundred  dollars  each. 

The  men  of  the  Yard  presented  a petition  for  balance  two-tenths  pay  due 
them,  and  employed  Ben.  Butler  to  defend  their  case,  but  it  failed  on  account 
of  the  Statute  of  Limitation.  The  following  work  in  1869  was  going  on: 

Repairs  to  tugs  Nina,  Triana,  Nipsic  and  Cambridge:  monitors  Mon- 
tauk, and  monitor  famed  for  its  battle  with  the  Merrimac,  and  the  monitors 
Hero  and  Oliver  were  dismantled.  New  machinery  was  put  in  the  copper 
roiling  mill,  also  preserving  machinery  on  boats,  and  the  Phlox  was  re- 
paired. Thirty-nine  apprentices  were  employed  in  the  Yard.  In  1870 
steamers  Tallapoosa,  Periwinkle  and  Polaris  were  repaired,  the  latter  two 
vessels  went  on  a North  Pole  expedition. 

The  Department  issued  an  order  that  no  article  could  be  taken  out  of 
the  Yard  without  a written  order  from  the  Executive  Officer.  Records  of 
1870  will  show  that  not  every  article  was  tinder  lock  and  key.  as  thirtv-one 
colt’s  revolvers  were  stolen. 

During  1871  and  1872  there  was  not  much  activity  in  the  Yard.  From 
1873  to  1875  work  increased:  the  Nipsic,  Gettysburg,  Despatch,  May  Flower. 
Triana  and  Wyoming  were  under  repairs.  Complaints  were  made  of  the 
Eastern  Branch  filling  up  and  vessels  getting  aground,  especially  in  the  case 
of  the  ship  Saratoga. 

In  1877,  an  order  establishing  the  following  hours  of  labor  was  issued  by 
the  Department: 

From  March  21,  to  September  21,  seven  A.  M.  to  six  P.  M. : from  Sep- 
tember 22,  to  March  20,  seven-forty  A.  M.  to  four-thirty  P.  M. 

In  February,  1878,  the  Wyoming  got  stuck  in  the  mud,  and  it  took  the 
steamers  Tallapoosa,  Rescue  and  Fortune  to  pull  her  off.  Notice  was  sent 
to  the  Department  that  no  vessel  could  leave  the  Yard  without  difficulty. 
In  July  of  the  same  year  the  statue  of  Farragut  was  cast.  May  3,  1881,  the 
U.  S.  S.  Dispatch  and  Tallapoosa  left  for  the  Yorktown  Centennial.  On 
October  28  a serious  explosion  of  rockets  took  place,  and  George  Lawrence 
was  killed,  and  Marion  Thompson  and  George  Gates  were  seriously  injured. 
Decoration  Day  was  observed,  and  all  men  received  pay  for  it.  In  1883  the 
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JESSIE  V.  K.  LEE, 

Chief  Clerk  Naval  Gun  Factory, 
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first  Breech  Mechanism  was  made.  In  1884  the  May  Flower  sank  at  the 
wharf.  A lot  of  brass  cannon  captured  during  the  Civil  War  was  ordered 
sold  to  the  Grand  Army.  An  effort  was  made  to  reduce  the  force  in  the 
Yard,  but  was  objected  to  by  the  Commandant.  During  the  President's 
inauguration  the  sixth  regiment  of  Pennsylvania  was  permitted  to  quarter 
themselves  in  the  Moulding  and  Rigging  Lofts. 

In  1885  Hon.  Wm.  C.  Whitney,  Secretary  of  the  Navy,  issued  an  order 
abolishing  several  departments  in  this  Yard  and  practically  turned  it  over 
to  the  Ordannce  Department  for  the  purpose  of  manufacturing  guns, 
mounts,  etc.  From  that  time  until  the  present  many  improvements  have 
been  made  in  the  Yard  in  the  way  of  building  new  shops  and  converting 
the  old  ones  into  modern  ones,  discarding  old  and  obsolete  machinery  and 
tools  and  establishing  up-to-date  methods  for  producing  the  highest  type 
of  work  done  anywhere  in  the  world.  Many  representatives  of  large  pri- 
vate establishments,  such  as  Carnegie’s,  Bethlehem,  Midvale  and  also  some 
representatives  from  large  European  plants  have  expressed  themslvs  as  be- 
ing highly  pleased  with  the  character  of  work,  methods,  etc.,  and  all  are 
free  to  admit  that  the  Naval  Gun  Factory  of  to-day  is  equal  to  any  of  the 
above  well  known  establishments.  It  is  the  means  of  saving  the  Govern- 
ment millions  of  dollars  in  manufacturing  these  guns,  mounts  and  accesso- 
ries here,  furthermore,  it  is  under  the  eyes  of  the  officers  and  men  who  have 
to  handle  them  on  board  ship  and  they  have  a chance  to  become  perfectly 
familiar  with  the  manufacture  of  them. 


Officers  of  the  Washington  naoy  Vard. 

Silas  W.  Terry,  Rear  Admiral,  U.  S.  N.,  Commandant. 

E.  H.  C.  Leutze,  Commander,  U.  S.  N..  Superintendent,  N.  G.  F. 

H.  C.  McCrea,  Lieutenant  Commander,  U.  S.  N.,  Senior  Assistant. 

Wm.  B.  Caperton.  Lieutenant  Commander,  U.  S.  N.,  8 and  12-inch 
Guns  and  Mounts. 

Frank  E.  Beatty,  Lieutenant  Commander,  U.  S.  N.,  Cartridge  Cases 
and  Miscellaneous. 

Mark  L.  Bristol,  Lieutenant.  U.  S.  N..  4,  5 and  6-inch  Guns  and  Mounts. 

Wm.  C.  Cole,  Lieutenant,  U.  S.  N.,  4-inch  Guns  and  Mounts. 

Nathan  C.  Twining,  Lieutenant.  U.  S.  N.,  Fuzes  and  Miscellaneous. 

Wm.  K.  Harrison,  Lieutenant.  U.  S.  N.,  1 and  6-pounder  Guns  and 
Mounts. 

V.  O.  Chase,  Lieutenant,  U.  S.  N..  Draughting  Room 

Arthur  T.  Chester,  Lieutenant,  Junior  Grade,  Assistant  to  Lieut.  Bristol. 

J.  J.  Walsh,  Chief  Gunner.  U.  S.  N.,  Charge  of  Shell  House  and  Belle 
rue  Magazine. 

Gastone  D.  Johnstone.  Gunner.  U.  S.  N.,  Assistant  to  J.  J.  Walsh. 
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CHARLES  C,.  ROBINSON. 
Foreman  Gun  Division 
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Niles-Bement-Pond  Co., 

HAMILTON,  OHIO. 


MACHINE  TOOLS. 


Niles  18  Inch  Slatting  Machine. 


OFFICES:  - ~ 

NEW  YORK 136  Liberty  Street. 

BOSTON 65  Oliver  Street 

PHILA 21st  and  Callowhill  Sts. 

LONDON 23-. 


CHICAGO--  Western  Union  Building 

PITTSBURG --Carnegie  Building 

ST.  LOUIS -615  N.  4th  Street 

y Victoria  Street,  S.  W. 
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SUPERINTENDING  OFFICERS. 

Lieutenant  W.  K.  HARRISON.  Lieutenant  N.  C.  TWINING  Lieutenant  J.  E.  MATTHEWS 

Lieutenant-Commander  WM  B CAPERTON.  Lieutenant  V O.  CHASE.  Lieutenant-Commander  FRANK  E.  BEATTY  Lieutenant  MARK  L.  BRISTOL 
Lieutenant-Commander  HENRY  McCREA.  Rear  Admiral  SILAS  W.  TERRY.  Commander  E H.  C.  LEUTZE. 


MILITARY  SMOKELESS 
POWDERS 

FOR  ARMY 
AND  NAVY  USE. 


Tim  (alifirnid  Powder  Works 

330  MARKET  STREET, 

SAN  FRANCISCO,  CAL. 

MANUFACTURERS  OF  ALL  CLASSES  OF 

Explosives. 


DYNAMITE 

BLASTING  AND  SPORTING 
0*0*0*  POWDERS. 
SHOT  GUN  CARTRIDGES. 
FUSE  and  BLASTING  CAPS. 
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Chief  Engineer.  MORDECAI  T.  ENDICOTT. 

Chief  of  Bureau  of  Yards  and  Docks.  United  States  Navy. 
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Smokeless 

Military 

Powder  Gun  Cotton. 


All  Kinds  and  for  all  Calibres. 


Smokeless  Rifle  Powder 


FOR  SMALL  ARMS 


...  and  ... 


Smokeless  Shot  Gun  Powder 


FOR  SHOT  GUNS. 


E.  L Dupont  de  JSJemours  &C° 

Wilmington,  Delaware. 

1802.  1900. 
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Commandants  Since  1700 


From 

To 

I. 

Captain  Thos.  Tingey  

Jan.  22,  1800. 

Feb.  23,  1829. 

2. 

Isaac  Hull  

. . . .Mar.  31,  1829. 

Oct.  1,  1835. 

3- 

Jno.  Gallagher  

Oct.  1,  1835. 

Mar.  1,  1836. 

4- 

Daniel  T.  Patterson 

....  Mar.  1,  1836. 

Aug.  25.  1839. 

5- 

Thos.  Holdup  Stevens 

....  Feb.  26,  1840. 

Jan.  21,  1841. 

6. 

Beverly  Kennon  

. . . .Apr.  27,  1841. 

Mar.  7.  1843. 

7- 

Jno.  H.  Aulick 

..  .Mar.  7,1843. 

Feb.  21,  i8.]6. 

s. 

“ W.  B.  Shubrick 

....  Feb.  24,  1846. 

July  9 1846. 

9- 

Chas.  S.  McCauley 

....Sept.  1,1846. 

Oct.  1,  1849. 

10. 

Henry  E.  Bullard 

. . . .Oct.  1.  1849. 

Oct.  15.  1852. 

II. 

Chas.  W.  Morgan 

Oct.  15,1852. 

Jan.  5.  1853- 

12. 

Hiram  Paulding  

Jan.  21.  1853 

Jan.  30,  1855- 

13- 

French  Forrest  

. . . .June  30.  1855. 

Aug.  15,  1856. 

14. 

E.  A.  F.  Larallette  

Aug.  15,  1856. 

May  14,  1858. 

15- 

Jno.  Rudd  

May  15.  1858. 

Apr.  30,  1859. 

16. 

Franklin  Buchanan  

....  May  26,  1839. 

Apr.  22,  1861. 

1 7- 

Commander  Tno.  A.  Dahlgren 

. . . .Apr.  22,  1861. 

July  22,  1862. 

18. 

Commodore  Andrew  A.  Harwood.... 

. . . July  22,  1862. 

Dec.  31,  1863. 

19 

Tno.  B.  Montgomery.... 

....  Dec.  31,  1863. 

Oct.  13.  i85s. 

20. 

Wm.  Radford  

. . . .Oct.  1 3,  1865. 

Jan.  20,  1869. 

21. 

Chas.  H.  Poor 

. . . Jan.  20,  1869. 

Aug.  10,  1859. 

22. 

Rear  Admiral  Jno.  A.  Dahlgren 

. . . .Aug.  10,  1869. 

July  12,  1870. 

23. 

“ Melancthon  Smith  

. . . .July  19,  1870. 

Oct.  14.  1870. 

24- 

“ L.  M.  Goldsborough. . . 

. . . .Oct.  14.  1870. 

Oct.  1 1873. 

25- 

Commodore  Thos.  IT  Patterson  

. . . . Oct.  1,  1873. 

Oct.  10.  1876. 

26. 

Tno.  C.  Febiger 

....  Oct.  10,  1876. 

June  1,  1880. 

27. 

Thos.  Pattison  

. . . .July  10,  1880. 

May  30.  1883. 

28. 

Alex.  A.  Semmes 

. . . . Tune  30,  1883. 

Sept.  22.  1885 

29 

Rear  Admiral  Walter  W.  Queen 

Oct.  5,  1885. 

Oct.  6,  1886. 

30. 

Captain  Rush  R.  Wallace 

Mar.  28,  1887. 

Sept.  15.  1887. 

3i- 

“ Richd.  W.  Meade 

. . .Sept.  15.  1887. 

Sept.  15,  1890. 

32. 

Commodore  Tos.  S.  Skerrett  

...  .Sept.  15.  1890. 

Dec.  31,  1892. 

33- 

Jno.  A.  Howell  

. . . . Feb.  2,  1893. 

May  23,  1896 

34- 

Chas.  S.  Norton 

. . . . May  23,  1896. 

Oct.  17,  1898. 

35- 

Captain  A.  IT  McCormick 

. . . .Oct.  17.  1898. 

36. 

Rear  Admiral  Silas  W.  Terry 

I9OO-I9OI. 
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Che  Hew  Battleships  of  United  States  navy. 

When  Congress,  in  March,  1899,  appropriated  money  for  three  sea- 
going coast-line  battleships,  carrying  the  heaviest  armor  and  most  powerful 
armament  for  vessels  of  their  class,  it  was  evidently  the  intention  to  provide 
for  vessels  more  powerful  than  those  of  any  other  nation  in  the  world.  The 
unfortunate  provision  by  which  the  contracts  for  the  vessels  were  made 
subject  to  an  agreement  as  to  the  price  of  armor  while  it  delayed  the  work 
served  one  good  purpose  in  making  it  possible  to  combine  with  them  the 
two  battleships  provided  for  by  the  act  of  June  7,  1900. 

The  vessels  appropriated  for  in  1899  are  required  to  be  sheathed  and 
coppered,  whereas  those  of  the  later  appropriation  have  been  held  by  the 
Navy  Department  not  to  be  covered  by  the  provision  as  to  sheathing,  and 
the  Bureau  has,  therefore,  designed  two  classes  of  vessels,  one  sheathed  and 
the  other  not  sheathed. 

The  general  dimensions  and  chief  characteristics  of  the  sheathed  and 
coppered  vessels  are: 

Length  on  load  water  line,  435  ft. 

Breadth  extreme  at  load  water  line,  76  ft.  10  in. 

Trial  displacement,  about  15,000  tons. 

Mean  draught  at  trial  displacement,  about  24  ft. 

Greatest  draught,  full  load,  about  26  ft. 

The  general  dimensions  of  the  unsheathed  vessels  are: 

Length  on  load  water  line,  435  ft. 

Breadth,  extreme,  at -load  water  line,  76  ft.  2%  in. 

Trial  displacement,  about  14,600  tons. 

Mean  draught  at  trial  displacement,  about  24  ft. 

Greatest  draught,  full  load,  about  26  ft. 

In  the  15,000  tons,  represented  in  each  of  these  vessels,  the  many  an- 
tagonistic qualities  essential  to  a perfect  fighting  machine  have  been  com- 
promised and  incorporated  in  proportions  which  experience  seems  to  have 
pointed  out  as  the  most  desirable  and  efficient. 

The  vessels  will  be  propelled  at  this  high  speed  by  twin  screws  driven  by 
two  4-cylinder,  triple-expansion  engines  of  about  19,000  indicated  horse- 
power, having  a stroke  of  four  feet,  running  under  conditions  of  maximum 
speed  at  about  one  hundred  and  twenty  revolutions  a minute.  The  steam 
necessary  to  this  power  will  be  supplied  at  a pressure  of  250  pounds  a square 
inch  by  twenty-four  Babcock  & Wilcox  straight  water-tube  boilers,  placed 
for  in  each  of  six  independent  watertight  compartments. 

Each  ship  will  carry  four  12-inch  guns,  forty  calibers  in  length,  mounted 
in  pairs  in  Hichborn  balanced  turrets,  having  an  arc  of  train  of  270  degrees, 
one  forward  and  one  aft  in  each  vessel.  Of  the  8-inch  guns,  forty-five  cal- 
ibers in  length  which  will  be  carried  on  each  of  the  three  sheathed  vessels, 
four  will  be  mounted  in  turrets  of  the  Hichborn  type,  superimposed  upon 
the  12-inch  turrets,  and  four  in  two  turrets  amidships,  having  an  arc  of  train 
of  180  degrees;  and  in  the  two  unsheathed  vessels,  all  eight  8-inch  guns  will 
be  mounted  in  four  independent  turrets,  havig  a arc  of  train  of  145  degrees, 
placed  two  on  each  side  at  the  ends  of  the  superstructure,  thus  forming  a 
quadrilateral.  In  each  vessel  there  will  be  a broadside  of  twelve  6-inch  rapid 
fire  guns,  fifty  calibers  in  length,  mounted  six  on  each  side  on  the  main  deck, 
each  with  an  arc  of  train  of  no  degrees,  and  each  will  also  have  twelve  14- 
pounders  and  twelve  3-pounders  mounted  in  commanding  positions  and  hav- 
ing very  large  arcs  of  fire.  In  the  two  lower  tops  there  will  be  four  auto- 
matic i-pounders,  and  in  the  upper  tops  four  single  shot  x-pounders. 

Experience  having  shown  that  above  water,  torpedo  tubes  are  not  on'y 
inefficient  weapons,  but  also  a menace  to  their  possessors,  the  vessels  are 
fitted  only  with  submarine  torpedo  tubes.  Two  of  these  are  located  in  one 
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compartment,  one  on  each  side,  fitted  for  the  discharge  of  the  large  18-inch 
Whitehead  torpedo,  and  provision  is  made  for  carrying  stored  in  the  tor- 
pedo room  six  of  these  formidable  engines  of  war. 

Provision  will  be  made  in  the  magazines  for  the  storage  of  at 
least  sixty  rounds  for  each  of  the  12-inch  guns,  representing  a weight  of 
about  144  tons;  125  rounds  for  each  of  the  8-inch  guns,  weighing  about  180 
tons;  200  rounds  for  each  of  the  6-inch  guns,  the  weight  of  which  will  be 
about  190  tons;  500  rounds  for  each  of  the  3-pounder  and  i-pounder  guns, 
and  an  almost  inexhaustible  supply  of  ammunition  for  the  smaller  guns. 

So  much  for  the  vessels’  offensive  qualities.  To  make  their  defen  ive 
qualities  proportionately  great,  they  are  to  have  a complete  water  line  belt 
of  armor  8 feet  in  width  amidships,  11  inches  thick  at  the  top  and  8 inches 
at  the  bottom,  tapering  to  a uniform  thickness  of  4 inches  at  the  ends  of 
the  vessel.  They  will  also  have  an  armored  belt  extending  over  245  feet  of 
their  length,  of  a uniform  thickness  of  6 inches,  rising  from  the  top  of  the 
main  belt  to  the  upper  or  main  deck,  and  joined  at  its  after  end  to  the  bar- 
bette of  the  12-inch  turret  by  a 6-inch  armored  bulkhead,  and  having  at  its 
forward  end  an  inclined  armored  bulkhead  from  side  to  side  6 inches  thick, 
thus  forming  a citadel  or  redoubt  within  which  the  6-inch  guns  will  be 
mounted.  The  barbettes  for  the  turrets  of  the  12-inch  guns  are  to  be  10 
inches  in  thickness  for  that  portion  outside  of  the  redoubt  or  citadel,  re- 
duced to  six  inches  in  thickness  within. 

The  turrets  themselves  will  be  protected  by  armor  10  inches  in  thick- 
ness, the  port  plates,  however,  being  1 1 inches.  The  8-inch  turrets  will  in 
all  cases,  whether  superposed  or  independent,  be  protected  by  6 inches  of  ar- 
mor, with  6%-inch  port  plates,  and  their  barbettes  will  be  protected  by  sim- 
ilar armor.  The  conning  tower  and  its  shield  will  be  9 inches  in  thickness, 
and  the  armored  tubes  will  be  protected  by  6 inches  of  armor  and  will  be  of 
sufficient  size  not  only  to  receive  all  the  voice  pipes,  wiring,  &c.,  but  also  to 
permit  of  their  being  used  as  a passageway,  if  necessary.  In  addition  to  the 
conning  tower  there  will  be  aft  a second  tower  known  as  the  signal  towir, 
which  will  be  protected  by  5-inch  armor. 

From  the  bottom  of  the  water  line  armor  belt  there  will  rise  a curved 
turtle-backed  nickle-steel  protective  deck  1V2  inches  thick  on  the  flat  and  3 
inches  thick  on  the  sloping  sides,  to  make  assurance  doubly  sure  that  no 
projectile  of  the  enemy  shall  find  its  way  into  the  vitals  of  the  ship.  As  an 
additional  protection  to  stability,  a coffer-dam  belt,  3 feet  in  thickness  and 
packed  to  a density  of  eight  pounds  to  the  cubic  foot,  will  be  worked,  along 
the  two  sides,  about  the  protective  deck  for  the  entire  length  of  the  vessel. 

It  is  proposed  to  make  all  of  these  vessels  flagships,  and  to  do  this  it  is 
necessary  to  make  provision  for  the  accommodation  of  one  flag  officer,  one 
commanding  officer,  one  chief  of  staff,  twenty  wardroom  officers,  twelve 
junior  officers,  ten  warrant  officers,  and  658  crew  and  marines,  making  a 
grand  total  of  703.  Both  officers  and  crew  will  have  washrooms,  bathrooms, 
and  other  similar  conveniences,  such  as  will  place  the  comfort  and  health- 
fulness of  these  vessels  very  high  in  the  scale. 

The  applications  of  electricity  on  board  are  very  much  wider  than  in  the 
case  of  any  other  battleships  in  existence,  with  the  possible  exception  of 
the  “Kearsarge”  and  “Kentucky.”  All  the  turrets  have  electrical  turning- 
gear,  and  the  ammunition  hoists,  blowers  to  the  turrets  and  general  ventila- 
tion, the  general  workshop  and  practically  all  of  the  auxiliaries,  outside  of 
the  engineers’  department,  and  excepting  capstan  and  steering-gear,  are  to 
be  electrically  driven.  To  provide  for  the  power  required  for  these  pur- 
poses, there  will  be  installed  in  three  ships  with  superposed  turrets  eight  en- 
gines and  dynamos,  mounted  on  combination  bed-plates,  two  having  a rated 
output  of  1.250  amperes  at  80  volts,  and  six  with  625  amperes  at  80  vo'ts. 
The  two  ships  with  the  8-inch  guns  in  quadrilateral  arrangement  will  be  pro- 
vided with  ten  engines  and  dynamos,  mounted  on  combination  bed-plates, 
two  with  a rated  output  of  1,250  amperes  at  80  volts,  and  eight  with  625 
amperes  at  80  volts. 
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News  . . 


Shipbuilding  and 
Dry  Dock  Co. 

Works  at  NEWPORT  NEWS,  VA. 

(ON  HAriPTON  ROADS). 

Equipped  with  a BASIN  DRY  DOCK  capable  of  Docking  a Vessel  600  feet 
long,  drawing  25  feet  of  water  at  any  stage  of  the  Tide. 


REPAIRS  MADE  PROMPTLY  AND  AT  REASONABLE  RATES. 

Ship  and  Engine  Builders. 

7K  ~ = 


For  estimates  and  further  particulars,  Address, 

C.  B.  OPCUTT, 


PRESIDENT, 


MO.  I BROADWAY, 
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NEWsYORK. 
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U.  S.  BATTLESHIP  ' KENTUCKY.  '— Brooklyn  Navy  Yard. 


Taylor  Iron  and — 
— - 5 lee  I Company, 


ARMOR  PIERCING  SHOT  AND  SHEEL,  for  Large  and  Small  Calibres. 
HADFI  ELD’S  MANGANESE  STEEL 
STEEL  CASTINGS. 

LODGINGS  AMD  CAP  WHEELS. 
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United  States  Corpedo  Boat  “Bagley.” 


The  "Bagley”  is  one  of  the  twelve  torpedo  boats  authorized  by  Act  of 
Congress,  May  4,  1898.  As  usual  in  the  U.  S.  Navy,  the  advertisement  for 
bids  for  constructing  vessels  was  so  worded  that  the  bidders  were  per- 
mitted to  submit  estimates  on  the  Government  plans  and  specifications  or 
bid  on  designs  and  specifications  of  their  own.  As  a result  three  of  these 
twelve  torpedo  boats,  of  which  the  “Bagley”  was  one  and  the  “Barney”  and 
“Biddle,”  the  other  two  (the  three  “B's”),  was  awarded  to  the  Bath  Iron 
Works,  of  Bath,  Maine,  on  that  firm’s  design.  The  contract  price  for  each 
being  $161,000. 

The  vessels  are  sharp,  knife-like,  marine  structures,  intended  for  quick 
offensive  action,  where  speed  is  the  principal  requirement.  They  are  157 
feet  in  length,  17  feet  in  breadth  and  on  a normal  displacement  have  a mean 
draft  of  water  of  4 feet  7%  inches.  The  approximate  normal  displacement 
is  167  tons.  They  are  fitted  with  twin  screw  vertical  quadruple  expansion 
engines,  Normand  type,  developing  4,200  indicated  horse  power  at  28  knots 
speed. 

Their  armament  consists  principally  of  three  eighteen-inch  Whitehead 
torpedo  guns,  two  for  broadside  work  and  one  aft  for  stern  fire,  an  1 three 
3-pounder  rapid  fire  guns  for  defensive  purposes  against  craft  of  their  own 
class.  The  crew  for  each  consists  of  three  officers  and  twenty-six  men. 

The  “system”  at  present  followed  by  the  Navy  Department  in  selecting 
names  for  torpedo  boats  is  to  give  to  each  the  name  of  a deceased  naval 
officer  whose  heroism  or  gallant  services  has  merited  distinction  at  the  hand 
of  the  United  States.  The  “Bagley”  therefore  was  named  for  Worth  Bagley, 
Ensign,  U.  S.  N.,  who  was  born  in  Raleigh,  North  Carolina,  April  6,  1874, 
and  who  lost  his  life  in  the  action  in  Cardenas  Bay,  Cuba,  on  the  torpedo 
boat  “Winslow,”  May  11,  1898.  Ensigh  Bagley  has  also  the  distinction  of 
being  the  only  naval  officer  killed  in  action  during  the  Spanish-American 
war. 

The  “Bagley”  will,  in  all  probability,  be  launched  from  the  Bath  Iron 
Works  yard  this  year  and  be  christened  by  Mrs.  Adelaide  Worth  Bagley. 
mother  of  the  son  the  United  States  has  thus  honored.. 

In  an  endeavor  to  erect  a monument  to  her  son  and  as  evidence  of 
motherly  love,  Mrs.  Bagley  has  secured  permission  from  the  Navy  Depart- 
ment to  place  on  the  after  conning  tower  of  this  boat  a bronze  tablet  in 
memoriam  of  her  boy  who  so  gallantly  gave  his  life  in  the  cause  of  his 
country. 

The  design  for  this  tablet  may  be  thus  described:  In  general  form, 
circular,  about  thirteen  inches  high  and  ten  inches  wide.  A circular  ring 
containing  twenty  four  hemispheres,  emblematical  of  the  age  of  F.n-ign  Bag- 
ley  at  the  time  of  his  death.  At  the  base  an  American  shield  upon  which 
rests  a sword,  emblematical  of  the  sword  and  belt  of  the  young  hero  placed 
at  rest  on  the  altar  of  his  country.  Rising  from  the  shield  is  an  American 
eagle,  its  wings  enclosing  the  legend:  “Worth  Bagley.  Ensign,  U.  S.  N 
Born,  Raleigh.  North  Carolina,  April  6,  1874.  Killed  in  Action.  Cardenas 
Bay,  Cuba.  Torpedo-boat  ‘Winslow,’  May  11,  1898.”  The  top  figure  rep 
resents  the  conning  tower  of  the  “Winslow,”  nearby  where  the  young  hero 
was  killed.  Each  side  of  the  conning  tower  are  American  flags  mingling 
with  bay  leaves.  Below  the  tower  and  above  the  name.  “Worth  Bagley,”  is 
a representation  of  a i-pounder  gun,  near  which  the  Ensign  stood  when 
killed  by  the  enemy’s  shell. 

This  beautiful  and  appropriate  design  was  prepared  in  the  Bureau  of 
Construction  and  Repair,  Navy  Department,  under  the  direction  of  Chief 
Naval  Constructor  Philip  Hiehborn,  U.  S.  N. 

The  sister  ships  to  the  “Bagley,”  the  “Barney”  was  launched  July  28. 
1900.  and  the  “Biddle”  will  be  put  in  her  native  element  in  the  near  future. 
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William  R.  Trigg  Company, 


RICHMOND,  VK. 


BUILDING  TORPEDO  BOATS  “SHUBRICK,”  “STOCKTON”  and  “THORNTON,” 
TORPEDO  BOAT  DESTROYERS  “DALE"  and  “DECATUR,"  and  PROTECT. 
ED  CRUISER  “GALVESTON,”  For  the  United  States  Navy;  also  REVENUE 
CUTTERS  Nos.  7 and  8,  for  the  United  States  Revenue  Cutter  Service. 


Ship  Building  Bigh-Class  Brass  and  Tron  Castings 

Tn  ail  its  Branches.  and  machine  UJorR, 


LEWIS  NIXON, 

SHIPBUILDER, 

THE  c,  RESCENTSHIPYARD 

OFFICE  AND  WORKS, 

ELIZABETHPORT,  NEW  JERSEY. 
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NEW  PROTECTED  CRUISER  "DENVER''  AND  CLASS. 


Che  new  Protected  Cruisers  “Denver/’  “Des  lUoines/’ 
“ Chattanooga/'  “Galveston,”  “Cacoma”  and 
“ Cleveland.’’ 


Tlie  six  new  cruisers  of  the  "Denver”  class  are  in  one  respect,  that  of 
being  sheathed  and  coppered,  a radical  departure  from  previous  practice; 
and  they  are  in  all  other  respects  up  to  date.  For  many  years  Chief  Con- 
structor Hichborn  stood  almost  alone  in  his  advocacy  of  sheathing  for  ships’ 
bottoms,  but  persistent  argument,  combined  with  many  object  lessons  from 
the  reports  of  our  ships  in  service,  which  tended  to  prove  the  statements  in 
favor  of  sheathing,  have  at  last  overcome  the  strong  prejudice  against  it, 
and  all  of  the  twelve  ships  authorized  by  the  last  Congress — three  first-class 
battleships,  three  first-class  armored  cruisers  and  six  protected  cruisers — 
are  to  be  sheathed  and  coppered. 

On  account  of  the  Congressional  limitation  of  the  price  which  the  De- 
partment may  pay  for  armor,  the  six  ships  of  the  “Denver”  class  are  the 
only  ones  for  which  contracts  can  be  made  without  further  action  of  Con- 
gress. Designs  for  these  ships  are  now  being  rapidly  perfected  by  the  Bu- 
reau of  Construction  and  Repair.  They  will  be  vessels  of  about  the  size  of 
the  “Raleigh”  and  “Cincinnati,”  but  improved  and  modernized.  The  latter 
ships  were  designed  at  the  time  when  the  craze  for  speed  at  all  costs  reached 
its  maximum,  and  to  attain  this  extreme  speed,  which  it  will  be  noted  could 
only  be  maintained  for  a few  weeks  after  they  were  docked  and  cleaned,  on 
account  of  their  rapidly  fouling  unsheathed  bottoms,  too  many  other  quali- 
ties were  sacrificed,  and  they  are  now  being  altered  to  remedy  this  defect. 
The  “Denver”  and  her  sister  ships,  “Des  Moines,”  “Chattanooga,”  “Galves- 
ton,” “Tacoma”  and  “Cleveland,”  are  designed  for  a speed  of  16V2  knots,  but 
will  only  make  17  knots  when  pushed,  while  the  “Raleigh”  and  “Cincinnati” 
were  designed  for  a speed  of  19  knots.  The  former  will  be  able  to  maintain 
their  designed  speed  practically  indefinitely,  while  the  latter  could  scarce’y 
maintain  a speed  of  15  knots,  and  that  with  an  excessive  consumption  of 
coal.  The  horse  power  required  in  the  new  designs  is  4,500,  as  compared 
with  10,000  in  the  “Raleigh”  and  “Cincinnati,”  which  means  less  than  half 
the  weight  of  propelling  machinery. 

The  general  dimensions  and  features  of  the  “Denver”  and  sister  ships 
of  her  class  will  be  as  follows: 


Length  on  load  water  line 292  ft. 

Length,  extreme  308  “ 2 in. 

Breadth,  extreme,  about 43  “ 

Mean  draft  at  trial  displacement,  % coal,  ammunition  and 

stores 15  “ 6 “ 

Extreme  draft,  fully  loaded 16  “ 8 “ 

Trial  displacement,  about 3,100  tons. 

Full  load  displacement,  about 3,400  “ 

Coal  carried  on  trial 470  “ 

Total  bunker  capacity,  not  less  than 700  “ 

Speed  on  trial 16%  knots. 

Type  of  engines,  vertical  inverted,  4-cylinder,  triple  expansion. 

Estimated  indicated  horse  power 4500 

Type  of  boilers,  water  tube. 

Number  of  boilers 6 
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main  Battery. 


io  5-in.  50-cal.  B.  L.  R.  F.  guns 

Auxiliary  Battery. 

8 6-pdr.  R.  F guns. 

2 i-pdr.  R.  F.  guns. 

4 Colt  machine  guns. 

Sail  area,  about 6,000  sq.  it. 

The  guns  will  all  be  designed  for  smokeless  powder,  and  the  5-inch  guns 
will  be  more  effective  than  the  old  type  of  6-in  guns.  Eight  of  them  will 
be  mounted  oil  the  main  deck  in  recessed  ports,  the  four  forward  ones  hav- 
ing* a range  from  right  forward  to  60  degrees  abaft  the  beam,  and  the 
four  after  ones  from  right  aft  to  60  degrees  before  the  beam.  The  two  re- 
maining 5-inch  guns  will  be  mounted  behind  shields  on  the  spar  deck,  one 
forward  and  one  aft.  Four  6-pounders  will  be  mounted  on  the  main  deck, 
two  forward  and  two  amidship,  and  four  more  on  the  spar  deck.  The  two 
i-pounder  guns  will  be  mounted  aft  on  the  main  deck,  and  the  Colt  ma- 
chine guns  on  the  top  of  the  hammock  berthing  amidship.  _ 

The  coal  capacity  of  these  ships  with  bunkers  full  (700  tons)  is  sufficient 
to  give  them  a radius  of  action  at  full  speed  of  about  2,600  miles.  At  the 
most  economical  rate  of  steaming,  probably  in  the  neighborhood  of  10 
knots  per  hour,  they  will  be  able  to  steam  about  9.800  miles  without  recoal- 
ing,  or  more  than  sufficient  to  take  them  from  San  Francisco  to  Manila 
The  ammunition  supply  will  be  large,  as  it  should  be  to  make  rapid-fire 
guns  effective.  For  each  of  the  5-inch  guns  they  will  carry  250  rounds,  and 
for  each  of  the  6-pounders,  500  rounds. 

The  wood  material  used  in  the  construction  of  the  hulls  will  be  reduced 
to  a minimum.  All  the  bulkheads  on  the  gun  and  berth  decks  will  be  of 
metal,  and  they  will  each  be  fitted  with  a pilot  house  on  the  spar  deck  built 
entirely  of  non-magnetic  metal.  Where  it  is  necessary  to  use  wood  for  any 
purpose  it  will  be  treated  with  the  electric  fireproofing  process  before  being 
worked.  A watertight  deck  covered  with  J4- inch  plate  will  be  worked  from 
stem  to  stern,  the  sides  sloping  down  to  3 feet  below  the  water  line,  and  the 
flat  or  midship  portion  rising  18  inches  above  the  same.  This  will  be  on  the 
line  of  the  berth  deck  for  the  greater  part  of  the  length,  but  toward  the  ends 
it  will  slope  down.  On  top  of  the  watertight  deck  at  the  sides  a belt  of  ob- 
turating material  will  be  worked,  covering  the  water  line  for  the  whole 
length  of  the  ship.  All  of  the  propelling  machinery,  steering  gear  and  mag- 
azines will  be  below  the  watertight  deck.  The  rig  will  be  two-masted 
schooner,  with  signal  yards  on  the  foremast. 

Each  vessel  will  have  two  searchlights,  an  electric  signalling  system, 
and  a complete  installation  of  electric  lights.  The  blowers  for  ventilation 
and  deck  winches  will  be  operated  by  electricity. 

Each  ship  will  carry  one  30-ft.  steam  cutter,  one  30-ft.  launch,  two  28- 
ft.  cutters,  two  26-ft.  cutters,  one  28-ft.  whaleboat  gig.  one  28-ft.  whaleboat, 
and  one  18-ft.  dinghy.  The  complement  will  be  27  officers,  238  seamen  and 
25  marines. 

The  “Denver”  is  being  built  by  Neafie  & Levy  Shipbuilding  & Engine 
Co.,  Philadelphia,  Pa.;  “Des  Moines”  by  Four  River  Engine  Co.,  Wey- 
mouth, Mass;  “Chattanooga”  by  Crescent  Ship  Yard  Co.,  Elizabeth,  N.  J. ; 
“Glaveston”  by  Wm.  R.  Trigg  Co.,  Richmond,  Va.;  “Tacoma”  by  Union 
Iron  Works,  San  Francisco,  Cal.;  and  the  “Cleveland”  by  Bath  Iron  Works, 
Bath,  Maine. 
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United  States  monitors  “Arkansas,"  “Connecticut," 


“florida"  and  “Wyoming." 


The  United  States  revolutionized  naval  construction  and  methods  in 
1S61,  and  it  has  been  revolutionizing  them  ever  since.  It  is  true  that  other 
nations  have  been  progressing  more  rapidly  numerically,  but  scientifically, 
in  hulls,  machinery  and  armaments,  the  United  States  Naval  Constructors 
have  again  set  the  pace  of  the  world.  The  experiences  of  the  war  with 
Spain  have  suggested  new  departures.  The  ships  of  the  future  additions  to 
the  American  Navy  will  be  a marked  advance  on  former  designs. 

The  naval  program  for  1898-99,  under  the  Act  of  May  4,  189S,  provides 
for  three  first-class  battleships,  four  coast  defense  monitors,  twelve  torpedo 
boats  and  sixteen  torpedo  boat  destroyers. 

The  four  harbor  defense  monitors  called  for  present  some  of  the  most 
radical  advances  in  the  modern  fighting  machinery.  The  monitor  principle 
has  always  been  distinctively  American.  There  are  many  who  regard  them 
as  the  best  all  round  warships  yet  designed. 

The  Act  of  Congress  appropriating  for  the  naval  service  for  the  fiscal 
year  ending  June  30,  1899.  under  “Increase  of  the  Navy,”  referring  to  the 
four  harbor  defense  vessels  of  the  monitor  type,  limits  the  cost  of  the  e ves- 
sels to  $1,500,000  each.  The  limit  of  time  of  completion  is  twenty-seven 
months,  with  penalties  from  $300  to  $500  a day  for  failure. 

The  Navy  Department,  in  the  construction  of  this  class  of  vessels  se- 
curing the  greatest  results  at  the  least  expenditure  of  money,  has  in  view  not 
only  the  securing  of  the  mainland  harbors  of  the  United  States,  but  also 
of  its  island  possessions  in  the  Atlantic  and  Pacific  oceans. 

The  design  for  the  monitors,  which  have  been  named  the  “Arkansas,” 
“Connecticut,”  “Florida”  and  “Wyoming,”  was  prepared  by  Chief  Con- 
structor Hichborn.  It  was  decided  that  the  best  all  round  arrangement 
that  could  be  built  with  the  available  appropriation  was  the  arrangement 
with  a single  balanced  turret  on  the  center  line  forward,  containing  two 
high-powered  12-inch  breech-loading  rifles,  a gun  that  has  just  been  de- 
signed to  be  used  with  smokeless  powder;  four  4-inch  rapid-fire  breech-load- 
ing rifles,  also  to  be  used  with  smokeless  powder,  completes  the  main  bat- 
tery. The  secondary  battery  will  consist  of  three  6-pounder  rapid-fire  and 
four  i-pounder  automatic  rifles. 

The  general  characteristics  of  these  vessels  as  shown  in  the  elements  of 
design  are: 


Length  on  load  water  line 252  ft. 

Breadth,  extreme,  at  water  line 50  “ 

Mean  draft,  at  normal  displacement 12  6 in. 

Normal  displacement,  about  3,235  tons. 

Total  coal  capacity,  loose  stowage 400  “ 


In  the  details  of  design  appear  these  characteristics: 

The  hull  is  of  steel,  not  sheathed,  with  double  bottom  and  close  water- 
tight subdivisions. 

There  is  one  military  mast,  fitted  with  fighting  and  searchlight  tops. 

Seven  boats  are  stowed  clear  of  the  blasts  of  the  guns.  Two,  being  life- 
boats, are  to  be  carried  at  davits,  so  as  to  be  quickly  lowered. 

The  protection  of  the  hull  against  injury  to  the  water  line  region  is  af- 
forded by  means  of  a side  armor  belt,  the  maximum  thickness  being  ir 


82 


inches,  tapering  to  5 inches  at  the  armor  shelf,  the  depth  being  5 feet.  The 
maximum  thickness  is  abreast  the  engine  and  boiler  spaces;  from  thence 
forward  and  aft  it  is  reduced  by  steps  to  a minimum  thickness  of  5 inches  at 
the  bow  and  stern.  The  barbettes  for  the  12-inch  guns  have  armor  about  10 
inches  thick. 

The  turret  is  of  the  Hichborn  balanced  type,  with  front  plate  inclined 
forty-two  degrees  from  the  vertical.  The  side  plates  of  the  turret  armor  are 
9 inches  thick. 

The  main  or  protected  deck  extends  throughout  the  length  of  the  ves- 
sel, and  is  worked  flat.  The  total  thickness  will  be  1 y2  inches. 

A conning  tower  of  7(4  inches  in  thickness,  having  an  armored  com- 
munication tube  3 inches  in  thickness,  is  carried  in  a suitable  commanding 
position  forward,  the  tube  extending  to  the  armor  deck,  and  affording  pro- 
tection to  the  voice  tubes,  bell  wires,  etc. 

The  vessel  is  driven  by  twin  screw's.  The  engines  (two  in  number)  are 
of  the  vertical,  triple-expansion  type,  in  one  water  tight  compartment.  The 
high  pressure  cylinder  17  inches  in  diameter,  the  intermediate  26(4  inches, 
and  the  low  pressure  40  inches;  the  stroke  of  engines  to  be  24  inches.  The 
boilers  (four  in  number)  are  of  the  water-tube  type,  constructed  for  a work- 
ing pressure  of  250  pounds,  and  are  placed  in  one  watertight  compartment. 
There  are  the  usual  auxiliary  machinery  and  workshop  tools. 

Distilling  apparatus  and  evaporators  are  fitted  for  supplying  fresh  water. 

The  total  coal  bunker  capacity  allows  at  least  400  tons  with  loose  stow- 
age without  trimming. 

The  total  weight  of  machinery  (but  not  including  turret-turning  ma- 
chinery, capstan,  windlass,  steering  gear,  or  winches)  is  limited  to  240  tons. 
Fifty  tons  of  w'ater  for  steaming  purposes  must  be  carried  in  the  double 
bottom. 

Steam  windlass,  steering  engines  and  boat  winches  are  provided. 

These  vessels  have  staterooms  in  addition  to  one  for  the  Captain,  for 
six  officers;  require  a complement  of  crew  of  125.  for  whom  ample  berthing 
space  has  been  provided.  Storerooms  are  provided  for  one  month's  supply 
of  clothing,  contingent  and  small  stores. 

The  electric  generating  plant  consists  of  four  units,  each  unit  to  have 
an  engine,  dynamo,  and  compensation  bed  plate,  and  each  dynamo  a rated 
output  of  400  amperes  of  40  volts. 

The  turret-turning  gear,  ammunition  hoists,  elevating  gear,  rammers 
and  ventilating  apparatus  are  operated  by  electricity. 

The  estimated  speed  of  the  vessel  is  to  be  it  (4  knots — amply  sufficient 
for  a harbor  defense  vessel. 

All  wood  used  in  the  construction  of  the  vessels  is  fireproofed. 

The  vessels  are  fitted  with  docking  keels,  which  will  also  serve  the  pur- 
pose of  bilge  keels. 

These  harbor  defense  monitors,  which  have  all  the  latest  improvements 
known  to  naval  science,  are  important  additions  tt>  the  Navy.  and.  being 
small,  with  large  accommodations  for  crew  for  vessels  of  their  size,  they 
are  valuable  for  the  use  and  instruction  of  the  Naval  Militia,  that  important 
organization  which  has  so  ably  served  the  Government  in  the  late  war 
with  Spain. 

The  “Arkansas”  is  building  at  Newport  News.  Va.:  the  “Connecticut” 
at  Bath,  Me.;  the  “Florida”  at  Crescent  Steel  Yard,  at  Elizabeth,  N.  J ; an  I 
the  “Wyoming”  at  Union  Tron  Works,  San  Francisco.  Cal. 


83 


AIR.-  COMPRESSORS. 


High  and  Low  Pressures. 

For  all  Kinds  of  Pneumatic  Appliances. 


ROCK  DRILLS. 


Rand  Drill  Company, 

100  BROADWAY,  NEW  YORK. 


" R A CK  A ROCK 

THE  ONLY 

SAFE  HIGH  EXPLOSIVE. 

“Rackarock”  contains  no  Glycerine  or  Gun  Cotton 

The  Cheapest,  Best  and  Strongest  Explosive  Made. 

No  Noxious  Oases.  No  Headache,  No  Nausea. 

“Rackarock"  is  composed  of  Two  Ingredients,  which  are  shipped 
separate  and  kept  one  from  the  other  until  required  for  use. 

240,000  Pounds  Used  in  flood  Rock,  fieil  Gate,  n.  V 

“Rackarock"  has  an  enviable  record  No  accidents  have  ever  oc. 
curred  by  its  use  in  any  tunnel. 

FUSES,  CAPS  AND  ELECTRIC  BATTERIES. 

SEND  FOR  CIRCULARS.  ETC. 

RENDROCK  POWDER  CO.,  100  Broadway,  New  York. 
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MONITOR  •AMPHITRITF  — Boston  Navy  Yard. 


Drills  Holes  from  o to  T"rt  inches 


A FEW  GOOD  PILOTS— WE  HAVE  MORE 


“The  Knecht  Friction  Drill  Press  has  been  in  constant  use  for  over  four 
years,  and  we  would  not  be  without  it  You  should  find  market  for  all  you 
can  make  We  wish  you  success  " — Ulmer  & Hoff,  Manufacturers  of 
Surveying;,  Engineering;  and  Scientific  Instruments,  Cleveland,  Ohio 
“ It  is  the  best  tool  for  the  money  we  have  in  the  shop,  it  will  pay  for 
itself  in  drills  in  a short  time  ” — Geo  W West.  Supt.  Motive  Power, 
New  York,  Ontario  & Western  Railway  Co  , Middletown,  N.  Y. 

“All  the  men  in  the  shop  always  make  a B line  for  that  tool  whenever 
they  have  any  holes  to  drill  They  use  it  in  preference  to  any  other  drill 
press  we  have  “—The  Schaake' Machine  Works,  Die  Makers,  Ma- 
chinists and  Engineers,  New  Westminster,  B C 

“ It  is  convenient ; friction  works  without  trouble,  and  the  changes  of 
speed  are  instantaneous  and  is  entirely  satisfactory  for  the  purpose  used." 

—Rand  Drill  Company,  North  Tarrytown,  N.  Y. 

“ It  is,  without  exception,  the  finest  tool  of  its  kind  I have  ever  seen  or 
used." — Wm  HOLLINGSWORTH . Machinist  and  Manufacturer,  Baltimore, 

Md 

“ The  work  done  on  the  Friction  Sensitive  Drill  Press  has  been  perfectly 
satisfactory,  and  we  are  very  much  pleased  with  same  You  are  at  liberty 
to  refer  any  railroad  officials  to  us,  and  we  would  be  very  glad  to  give  them 
the  opportunity  of  seeing  the  machine  in  active  operation  " — RICHMOND 
Locomotive  and  Machine  Works.  Richmond,  Va  , H A.  Gillis,  Gen’l 
Superintendent. 


SENSITIVE  DRILL  PRESS 
TOOL  ROOM  & GENERAL  USE. 
THE  KNECHT  BROS.CO. 

write  US  CINCINNATI, O.U.S.A. 


THE 

Open  Side  Iron  Pinners. 

Hcj 

HORIZONTAL  DRILLING  and 
BORING  MACHINES. 

Special  Stlachine  \Jools 
for  Ship  *2/ arc/  'Work. 


THE  DETRICK  <&  HARVEY  MACHINE  COMPANY, 


Manufacturers, 

BALTIMORE, 


TXLTD. 


JAMES  HUBER. 

Expert  to  Vickers  Sons  and  Maxim  Co.,  London,  Eng. 
Located  in  U.  S Navy  Yard.  Washington,  D C 
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Automatic  and  Other  machine  Guns, 
United  States  navy. 


There  are  in  the  Naval  Service  of  the  United  States  a considerable 
number  of  6-millimeter  automatic  Colt  guns,  which  in  general  have  given 
good  satisfaction.  When  they  have  failed  it  has  almost  invariably  been  due 
to  neglect  of  some  piece,  or  to  defective  ammunition.  When  in  proper  or- 
der, with  good  ammunition,  the  gun  is  very  efficient. 

These  guns  have  the  defects  common  to  all  belt-loading,  single-barrel 
machine-guns,  namely,  great  accuracy  is  required  in  filling  the  belts:  the 
parts  move  with  great  rapidity  and  the  barrel  becomes  very  hot  after  a 
short  time,  rendering  it  difficult  to  adjust  any  derangement  which  may  oc- 
cur. A single  automatic  machine-gun  should  not  be  relied  upon  at  a critical 
time,  unless  well  supported  by  infantry.  These  guns  are  light  and  com- 
paratively inexpensive;  they  require  but  few  men,  and  should  operate  in 
pairs. 

The  Bureau  of  Ordnance  has  ordered  a .30  caliber  Colt  Automatic  to 
handle  the  Army  cartridge,  for  test  and  experiment;  also  a .30  caliber  Gatlin 
for  the  same  purposes.  It  is  also  thought  expedient  to  supply  each  vessel 
with  a number  of  automatic  guns  of  small-arm  caliber,  according  to  her 
class,  and  one  hand-working  gun.  Under  such  conditions  vessels  will  be  in 
this  respect  well  equipped  for  any  service. 

A new  type  of  fully  3-pounder  gun  has  been  tried  with  promising  re- 
sults. Such  a gun  has  a rate  of  possible  fire  at  70  per  minute  as  compared 
with  40  for  the  semi-automatic  gun.  It  also  has  the  advantage  of  having 
four  shots  in  immediate  readiness,  viz.,  one  in  the  chamber  and  three  in  the 
loading  hopper.  This  device  can  also  be  attached  to  the  6-pounder  semi- 
automatic gun. 


88 


torpedo  Boat  Destroyers. 


The  first  of  the  British  “destroyers,”  the  “Havock  and  “Hornet,  built 
by  Yarrow,  of  Poplar,  England,  were  tried  during  the  1894  naval  manoeu- 
vres, and  stood  well  a bad  knocking  about  in  the  Bay  of  Biscay.  Ihe  late  1 
vessels  differ  little  in  design,  but  some  are  20  feet  longer;  others  recently 
laid  down  are  slightly  larger  still,  and  have  an  increased  speed.  T o-day  24 
knots  is  about  the  average  highest  sea  speed  for  the  swiftest  British  “de- 
stroyer,” and  it  is  rather  in  trips  under  favorable  conditions  and  m smooth 
water  that  "the  great  modern  advance  in  speed  is  attained.  Every  fraction 
of  a knot  means  a tremendous  and  disproportionate  exercise  of  extra  horse 
power.  Moreover,  bad  weather  very  soon  knocks  off  a good  many  knots 
from  a small  ship. 

As  a sample  "destroyer,”  we  may  take  the  “Boxer,  of  the  British  Navy. 
She  is  200  feet  long  by  19  feet  broad,  with  the  usual  flattened  Thornycraft 
stern  and  tumble-down  side.  A “turtle-back”  forecastle  makes  her  look  like 
a large  edition  of  boat  of  the  No.  94  class,  which  indeed  she  is  111  many 
ways.  The  gun  on  top  of  the  conning  tower  is  a 12-pounder  Q.  F.,  and  on 
the  deck  alongside,  so  mounted  so  they  can  fire  right  ahead,  are  a couple 
of  3-pounder  Q.  F.’s.  Two  more  are  carried  amidships,  and  the  fifth  on  a 
raised  platform  aft.  Just  before  this  last  gun  are  a couple  of  18-inch  torpedo 
tubes.  Her  engines  work  up  to  4,800  horse  power,  and  the  speed  is  about  27 
knots  in  smooth  water.  Her  draught  of  water  is  6 feet  9 inches — a good  six 
inches  less  than  some  torpedo  boats  draw.  Her  displacement  is  250  tons,  so 
she  has  16  horse  power  for  every  ton.  In  the  old  days  one  horse  power  to 
two  tons  was  frequently  found  in  a steamer,  and  this  fact  tells  how  great  is 
the  extra  energy  required  to  increase  the  speed  by  a few  knots.  As  may  be 
imagined,  the  vessel  is  a box  of  engines,  and  accommodations  scanty  in- 
deed. The  commander’s  cabin  is  a small  hole  full  of  corners  just  big  enough 
to  swing  round  the  proverbial  cat.  There  is  no  passage  thence  to  the  ward- 
room; it  is  necessary  to  go  on  deck  and  descend  again.  The  wardroom  is 
about  the  same  size  as  that  of  a “Ninety”  class  torpedo  boat— smaller,  if 
anything — with  two  bunks  on  either  side  and  the  usual  table  in  the  middle. 
The  complement  is  forty-five  officers  and  men;  a commander  or  lieutenaift 
as  captain,  one  lieutenant  or  a sub-lieutenant,  and  engineer,  and  a gunner. 
These  last  three  live  in  the  wardroom.  They  even  find  their  quarters  in  two 
tiers  under  the  “turtle-back,”  where  they  have  to  lie  pretty  close.  For- 
tunately for  them,  the  “Boxer,”  unlike  the  earlier  “destroyers,”  carries  no 
bow  torpedo  tube. 

The  “Boxer”  has  two  short  big  funnels,  rather  wide  apart;  some 
“destroyers”  have  two  close  together;  some  three  funnels;  others,  again, 
have  four  short  uptakes;  otherwise  the  ships  are  like  Chinamen,  being  im- 
possible to  tell  “tother  from  which,”  and  it  has  been  deemed  advisable  to 
paint  numbers  on  their  bows  like  torpedo  boats.  Previously  to  this  any  of 
their  crews  going  ashore  had  some  difficulty  in  finding  their  ships  again. 

The  British  “destroyers”  “Havock,”  “Charger,”  “Hasty."  “Dragon.” 
“Daring,”  “Bruiser,”  “Decoy,”  “Ardent”  are  similar  vessels,  only  differing 
in  some  minor  points.  The  Birkenhead  30-knot  “destroyers,”  designed,  built 
and  engined  by  Laird  Brothers.  Birkenhead,  England,  1896  and  1897.  are  of 
the  following  dimensions: 

Dimensions — 213  ft.  by  21  ft.  6 in.  by  12  ft.  9 in.;  speed,  30  knots;  engine 
power,  6,000  horse  power;  bunker  capacity,  90  tons;  armament,  one  12- 
pounder  quick  firing  gun,  five  6-pounder  quick  firing  guns;  two  18-inch  tor- 
pedo tubes,  each  mounted  on  pedestal  and  racers:  complement,  69  officers 
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and  men.  Trial  on  full  speed  and  full  power  consumption  trials,  the  vessels 
have  carried  the  full  load  of  35  tons,  to  represent  the  nominal  weights,  in 
accordance  with  the  British  Admiralty  Trial  Conditions.  Radius  of  action — 
The  consumption  trials  of  8 hours  duration  at  13  knots  speed  give  a radius 
of  action  of  about  3,500  knots,  and  the  consumption  at  full  power  is  in  all 
cases  within  2^4  lbs.  per  one  horse  power  per  hour. 

The  engines  are  of  Messrs.  Laird’s  noted  vertical  tri-compound  type, 
and  the  boilers,  of  a modified  Normand  type,  are  four  in  number,  fired  from 
two  stoke  holes,  one  forward  of  the  engines  and  the  other  aft,  a disposi- 
tion of  machinery  which  has  proved  successful  in  reducing  vibration  to  a 
minimum,  a very  necessary  thing,  as  vibration  interferes  heavily  with  ac- 
curate shooting. 

The  propellers  are  all  three-bladed  and  of  manganese  bronze,  but  the 
diameter  and  pitch  are  slightly  varied.  The  accommodation  provided  for 
officers  and  men  is  superior  to  that  provided  in  torpedo  boats,  and  even 
that  of  the  most  recent  27-knot  "destroyers.”  The  commander  has  a cabin 
distinct  from  the  wardroom,  with  a separate  entrance. 

The  pumping  and  flooding  arrangements  are  very  complete  and  each 
of  the  23  watertight  compartments  can  be  readily  cleared  of  water  in  case 
of  collision  or  accident.  The  ventilation  throughout  is  arranged  as  far  as 
possible  by  natural  means,  but  whenever  necessary  patent  ventilators  are 
fitted. 

The  rudder  is  of  novel  form,  balanced,  and  of  large  size  to  ensure 
rapidity  of  manoeuvering  ahead  and  astern. 

In  the  nature  of  things,  “destroyers”  in  common  with  all  other  torpedo 
craft,  are  very  slightly  built;  their  sides  are  lot  so  very  much  thicker  than 
heavy  wrapping  paper.  There  is  no  attempt  made  to  keep  shot  out:  gun 
shields  are  the  only  protection  existing  in  them. 


tbe  Pensacola  Davy  Varl 


There  is  in  operation  at  the  above  yard  a floating,  balance  dry  dock 
which  it  would  pay  the  reader  to  inspect  if  he  should  happen  to  be  in  that 
neighborhood.  It  was  selected  by  the  U.  S.  Government  during  the  war 
with  Spain,  after  an  inspection  of  all  the  dry  docks  along  the  Atlantic  sea- 
board, on  account  of  its  first-class  construction  and  the  ingenious  arrange- 
ment of  pumps,  which  enables  one  man  to  work  engine  and  gates  in  such  a 
manner  as  to  empty  any  single  compartment  separately. 

The  dock  was  built  by  the  Perth  Amboy  Dry  Dock  Co.,  of  Perth  Am- 
boy, N.  J.,  of  which  Mr.  W.  P.  Runyon  is  president,  Mr.  C.  D.  Snedeker 
treasurer  and  Mr.  J.  D.  Rankin  superintendent,  the  latter  being  the  designer. 
This  company  have  since  built  a duplicate  of  the  above  dry  dock  for  use 
at  their  own  ship  yard,  where  they  are  fully  equipped  to  do  all  kinds  of  ship- 
wright work  and  caulking. 
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Defence  Against  torpedo  draft. 

Crinoline  nets,  etc. 


In  addition  to  booms  and  so  forth,  there  are  certain  other  means  of 
defence  adopted  by  ships  against  torpedo  craft.  Chief  of  these  is  the  crino- 
line net  defence.  It  is  objectionable,  in  that  a ship  can  barely  move  when 
thus  protected,  but  it  is  safe.  A few  years  ago  it  was  not  so.  Torpedoes 
were  fitted  with  net-cutters  that  could  shear  their  way  through  any  net,  and 
many  nations — France  and  Germany  in  particular — abolished  the  crinoline 
altogether.  England  retained  it,  but  probably  only  because  their  torpedo 
nets  is  a good  drill  and  evolution.  Now,  however,  a new  type  of  net  with 
a fine  mesh,  called  Gromet,  has  been  adopted,  and  this  is  proof  against  all 
cutting  appliances. 

Nets,  as  most  people  are  aware,  are  slung  upon  booms;  fixed  all  around 
the  ship  at  the  water  line.  These  project  at  right  angles  flush  with  the 
water  or  nearly  so.  The  nets  hanging  from  them  go  down  to  a depth  of 
twenty  to  twenty-five  feet. 

Another  defence,  or  at  any  rate  what  in  the  popular  idea  constitutes  a 
defence,  is  the  searchlight.  Much  of  the  fault  lies,  perhaps,  with  the  name, 
since  searching  for  boats  with  the  light  is  a piece  of  insanity  that  no  cap- 
tain would  be  likely  to  attempt  in  war  time.  The  use  of  the  searchlight  is 
only  to  place  upon  a boat  after  it  has  been  detected  by  the  naked  eye,  and 
even  this  is  dangerous,  because  the  light  not  only  may  attract  other  boats, 
but  its  deep  shadows  afford  them  a lurking  ground  under  cover  of  which 
they  can  attack  with  something  like  impunity.  Manv  officers  would  prefer 
to  use  no  light  at  all. 

The  name  “searchlight”  has  a good  deal  to  answer  for.  Rudyard  Kip- 
ling is  one  of  its  victims.  In  his  recent  poem,  “The  Destroyers,”  the  graphic 
description  of  the  big  ships  flashing  their  searchlights  seeking  for  torpedo 
craft  is  technically  ridiculous.  A poet,  however,  is  not  to  be  tied  down  by 
facts,  even  if,  as  some  aver,  facts  are  not  the  antithesis  of  poetry.  Else  Kip- 
ling had  never  called  “destroyers”  “Choosers  of  the  Slain.”  It  is  a grand 
sounding  expression,  but  hapens  to  be  just  what  “destroyers”  are  not.  At- 
tacking torpedo  craft  can  never  differentiate  between  ship  and  ship,  fishing 
boats,  and  even  bits  of  coast  have  often  been  fired  at  by  mistake  for  battle- 
ships. The  real  poetry  and  romance  of  “destroyers”  lie  in  some  of  their 
most  prosaic  uses. 

Means  of  defence,  other  than  the  wierdly  picturesque  searchlights, 
picket  boats,  “catchers,”  and  “destroyers,”  are  cruising  well  out  to  sea, 
where  the  boats  cannot  find  the  quarry,  and  where,  even  should  any  chance 
to,  the  speed  of  the  ships  is  too  great  to  give  the  boats  more  than  a very 
off  chance. 
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Corpedo  Boat  Catchers 


The  advent  of  the  torpedo  boat  soon  caused  men  to  cast  about  for  an 
antidote.  This  was  particularly  so  in  England,  which,  more  than  any  other 
nation,  has  to  look  to  be  attacked  by  torpedo  boats — “the  weapon  of  the 
weaker  power” — as  experts  call  it.  In  the  year  1885  the  “Swift”  torpedo  catch- 
er was  built,  but  as  she  was  only  150  feet  long,  she  proved  far  too  small  for 
the  work  required,  and  has  long  since  been  turned  into  a torpedo  boat,  now 
figuring  as  No.  81.  She  carries  six  three-pounder  guns  and  a crew  of  twen- 
ty-five men.  The  British  “Scout”  and  “Fearless,”  of  1,580  tons,  soon  fol- 
lowed, but  these  turned  out  too  slow  and  too  heavily  armed  for  the  work 
required,  and  in  the  “Rattlesnake,”  launched  in  1886,  the  British  Navy  had 
the  first  genuine  “catcher.”  This  ship  of  550  tons,  carrying  one  four-inch 
and  six  three-pounder  Hotchkiss  quick-firing  guns.  The  builders,  Messrs. 
Laird,  of  Birkenhead,  though  the  money  was  subsequently  refunded,  were 
fined  £1,000  for  making  her  engines  too  heavy,  and  it  is  worthy  of  note  that 
the  “Rattlesnake”  is  the  only  ship  of  her  class  that  has  never  broken  down 
in  any  way.  Her  actual  speed  at  sea  is  a little  under  18  knots,  and  she  has 
been  known  to  exceed  that  at  a pinch.  The  “Grasshopper,  “Spider”  and 
“Sandfly,”  sister  ships  of  the  British  Navy,  are  not  able  to  make  much  over 
13.5  knots  except  on  paper.  Indeed,  none  of  the  speeds  given  in  the  tabu- 
lated lists  of  warships  are  reliable. 

The  speeds  were  made  under  the  most  favorable  conditions,  with  picked 
coal,  picked  stokers,  and  in  smooth  water.  The  more  rough  and  ready  con- 
ditions at  sea  reduce  a ship’s  speed  by  two  to  four  knots;  the  fouling  of  the 
bottom  by  seaweed  and  barnacles  and  the  gradual  ageing  of  the  machinery 
compel  a still  greater  reduction  in  time.  In  1888  the  British  “Sharpshooter” 
was  laid  down.  The  “Rattlesnake”  class  suffered  from  seas  breaking  on  the 
low  forecastle.  The  “Sandfly”  nearly  foundered  in  the  Bay  of  Biscay  from 
this  cause.  A better  boat  was  desired.  The  “Sharpshooter,”  735  tons, 
was  the  result,  and  twenty-seven  vessels  of  this  class  have  been  built,  the  dis- 
placement gradually  rising  to  1,000  tons. 

The  “Seagull,”  as  she  was  in  1894,  may  be  taken  as  a representative  ves- 
sel. She  is  230  feet  long  and  of  735  tons  displacement.  The  forecastle  for- 
ward is  some  13  feet  out  of  water;  abaft  the  forecastle  her  deck  is  about  6 
feet  above  the  water  line.  Two  three-pounder  quick-firing  guns  are  carried 
in  the  crew’s  quarters  in  the  raised  forecastle,  two  more  amidships  on  deck. 
There  is  a fixed  torpedo  tube  in  the  bow,  while  a 4.7  quick-fire  gun  is 
mounted  on  top  of  the  forecastle.  A second  4.7  is  carried  in  the  stern. 
There  are  two  funnels,  wide  apart,  and  just  abaft  the  after  funnel  are  two 
pairs  of  torpedo  tubes,  18-inch  tubes  on  the  port  and  14-inch  tubes  on  the 
starboard  side.  A spiral  staircase  up  through  a ventilating  cowl  leads  to  a 
fore  and  aft  bridge,  so  as  to  render  it  less  difficult  to  reach  the  fore  brdge 
in  bad  weather. 
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In  the  “catchers”  of  the  “Rattlesnake”  class  it  is  often  an  extremely 
arduous  task  to  get  forward  in  a gale,  the  “well”  amidships  being  generally 
full  of  rushing  water.  The  “Seagull”  class  are  not  so  “wet.”  They  are  ter- 
ribly lively  boats,  however,  the  motion  being,  if  anything,  worse  than  that 
in  a torpedo  boat,  and  in  none  of  these  craft  can  life  be  called  a bed  of  roses. 
The  complement,  all  told,  is  about  ninety  men.  The  officers  are  a com- 
mander or  lieutenant,  commander  in  command,  two  sub-lieutenants  and  a 
gunner.  The  non-executive  officers  include  a doctor  and  two  engineers. 
Cabin  accommodation  is  rather  limited.  The  captain’s  cabin  is  fairly  roomy, 
the  wardroom  as  large  as  can  be  expected,  but  the  officers’  cabins  are  very 
diminutive,  being  but  some  six  feet  square.  As  these  are  one  too  few.  one 
officer  has  to  sling  a cot  or  hammock  in  the  wardroom,  and  the  gangway 
outside  has  to  do  as  a bathroom. 

In  common  with  all  small  craft,  ventilation  at  sea  in  the  “Seagull”  i- 
existent  only  in  fine  weather.  Her  actual  sea  speed  is  little  over  15  knots. 
The  speeds  of  all  this  class  fall  short  of  the  anticipated  result  by  several 
knots,  and  they  have  been  much  blamed  on  that  account.  They  are  splendid 
boats,  however,  and  though  liable  to  be  easily  sunk  in  action  by  a cruiser, 
would  be  well  able  to  destroy  torpedo  boats  or  “destroyers”  that  might 
venture  out  in  bad  weather,  and  they  can  keep  the  sea  for  about  a week  with- 
out recoaling,  if  needs  be.  The  “Seagull”  class,  carrying  as  they  do  several 
torpedo  tubes,  might  in  a fleet  action  await  an  opportunity  to  use  their  tor- 
pedoes under  cover  of  the  battle  smoke.  They  have  had  that  role  assigned 
to  them  in  manoeuvres. 

In  actual  warfare,  the  “Lynch”  and  “Condell,”  of  this  class,  torpedoed 
and  sunk  the  Chilian  ironclad  “Blanco  Encalada,”  in  April,  1891,  with  little 
damage  to  themselves,  early  one  morning,  while  it  was  yet  almost  dark.  A 
day  or  so  later  they  were  beaten  off  by  an  armed  transport,  so  they  appear 
to  be  more  dangerous  as  torpedo  craft  than  gunboats.  In  the  Chino-Japan- 
ese  War,  the  “Kwang  Yih.”  Chinese  torpedo  gunboat,  with  an  actual  speed 
of  12  knots,  attempted  to  torpedo  two  swift  Japanese  cruisers  off  Baker 
Island,  in  the  day  time,  but  was  soon  destroyed. 

Their  comparative  failure  led,  however,  to  the  evolution  of  the  “de- 
stroyer.” 


93 


Gas  Engine  and  Pouier  Gompany 

A.ND 

CHARLES  L.  SEABURY  & CO. 

CONSOLIDATED. 

Qn)y  launch. 

High  • Class  • Steam  ■ and  • Sail  • Yachts, 

STEEL  AND  WOODEN  VESSELS, 

MARINE  ENGINES  AND  BOILERS. 

Morris  Heights  and  50  Broadway,  NEW  YORK  CITY 


Standard  Automatic  Releasing  Device 


The  falls  are  so  rove  that  both  ends  of 
the  boat  detach,  irrespective  of  which 
end  strikes  the  water  first. 


Will  release  a boat  immediately  in  the 
roughest  sea  or  under  speed  and  can  be 
hooked  on  without  delay  or  injury  to  the 
hands  of  men  hooking  it  on. 

Being  reliably  automatic,  it  more  than  complies 
with  the  requirements  of  the  Board  of  Supervising 
Inspectors  of  Steam  Vessels.  (See  Revised  Statutes 
4488 — 4489). 

y/  />"(•>  V 


STANDARD  AUTOMATIC  RELEASING  HOOK  CO., 


17  State  Street,  New  Cheesebrough  Building,  NEW  YORK. 
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NAVAL  TRAINING  STATION,  YERBA  BUENA  ISLAND,  SAN  FRANCISCO,  CAL. 


Cbe  torpedo  in  Peace  and  ttlar.* 


Torpedo  craft  are  divided  into  two  broad  classes: 

I.  Torpedo  boats. 

II.  Torpedo  catchers  and  destroyers  of  torpedo  boats. 

But  there  are  not  wanting  indications  that  is  the  last  that  are  most  likely 
to  act  as  torpedo  boats  in  war  time.  Indeed,  most  of  the  ironclads  sent  to 
the  bottom  by  torpedoes  have  gone  there  by  the  aid  of  “catchers.” 

New  as  the  torpedo  boat  is  held  to  be,  it  is  the  weapon  rather  than  the 
idea  that  is  novel.  Every  reader  of  “Westward  Ho!”  must  remember  the  gal- 
leys that  attacked  the  ship  Amyas  Leigh  off  La  Guayra,  and  every  student 
of  history  knows  of  the  “praams”  of  the  great  French  war.  To  all  intents 
and  purposes  these  were  the  ancestors  of  the  present  torpedo  boat,  in  that 
they  were  craft  weak  in  themselves  and  unable  to  risk  a stand-up  fight. 

They  were  designed  to  harass  the  enemy.  That  is  exactly  the  duty  of 
the  modern  torpedo  boat,  and  the  blowing  up  of  a battleship  is  an  incident 
rather  than  the  main  object  in  a torpedo  boat’s  career.  The  blowing  up  of 
the  battleship  may  be  a great  and  decided  gain,  but  if  the  fact  that  torpedo 
boats  are  in  a certain  place  prevent  battleships  from  going  past  or  near  to 
for  fear  of  what  may  happen,  then  the  torpedo  boat  will  have  attained  its 
object,  though  it  has  never  left  the  harbor. 

This  “menace”  of  torpedo  boats  is  now  largely  recognized  by  strate- 
gical writers  who  know  something  of  the  torpedo  boats’  weak  points.  In 
actual  history  we  have  more  than  one  instance  of  its  effectiveness,  notably 
after  the  battle  of  Talu.  In  that  famous  sea  fight  the  Chinese  had  their  two 
indifferent  torpedo  boats,  one  of  which  got  quite  close  to  the  Japanese 
“Saikio-Maru”  and  fired  no  less  than  three  torpedoes,  none  of  which  hit. 

In  fine,  they  were  very  indifferent  craft,  bad  in  speed,  bad  in  endurance, 
bad  in  their  crews.  All  this  the  Japenese  must  have  known,  yet  at  nightfall, 
after  the  battle,  they  feared  to  attack  the  badly  disabled  and  retreating  Chi- 
nese fleet,  because  these  boats  were  with  it.  Now,  no  one  could  accuse  the 
Japanese  sailors  of  timidity  or  nervousness,  and,  flushed  with  victory,  they 
would  have  been  the  last  people  in  the  world  to  hold  back  for  any  but  a 
very  real  and  valid  reason.  Their  admiral  calculated  his  chances,  calculated 
that  on  the  chance  of  destroying  four  Chinese  ships  he  would  have  to  risk 
the  loss  of  four  or  five  of  his  best  vessels  by  torpedoes,  and,  like  a wise  man, 
he  forbore  to  run  such  a risk. 

As  regards  the  torpedo  itself,  here  again  we  have  no  really  new  weapon. 
The  “petard”  was  known  in  the  days  of  Shakespeare.  We  can  trace  its  slow 
upward  course  from  the  mine  lit  by  a fuse  to  the  floating  horror  that  ex- 


*“The  Torpedo  in  Peace  and  War,”  by  Fred.  T.  Jane,  London,  1898. 
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ploded  on  contact;  from  the  infernal  machine  that  had  to  be  screwed  to  the 
doomed  vessel — vide  the  tale  of  the  torpedoist  who  in  the  Crimean  War 
screwed  a torpedo  to  his  own  flagship  under  the  impression  that  she  was  a 
Russian  vessel — to  the  spar  torpedo  of  a few  years  since. 

This  last  device  consisted  in  carrying  the  explosive  at  the  end  of  a 
long  spar  projecting  from  the  bow  of  the  boat.  Explosion  was  secured  by 
impact.  It  was  the  method  resorted  to  in  the  American  Civil  War,  1860-64, 
when  the  Albemarle  and  several  other  vessels  were  sunk  by  such  means.  In 
the  Chino-Japanese  War  a star  torpedo  was  used  to  destroy  the  wrecked 
cruiser  “Yang  Wei.” 

For  a short  time  in  the  “sixties”  a towing  torpedo,  called  the  “Harvey,” 
had  a brief  period  of  popularity,  but  the  invention  of  the  “Whitehead”  fish 
torpedo  in  1868  almost  immediately  relegated  all  other  methods  to  the  ob- 
scurity of  the  past.  Of  late,  indeed,  we  have  heard  much  of  such  devices  as 
the  “Brennan”  and  “Sims-Edison”  torpedoes,  machines  steerable  from  ship 
or  shore  by  means  of  long  wires  trailing  out  astern,  and  the  “Brennan”  we 
use  for  harbor  defense,  but  the  actual  and  practical  value  of  both  is  much 
doubted.  The  weapon  of  to-day  is  the  “Whitehead”  or  fish  torpedo. 

The  “Whitehead”  has  been  steadily  perfected  since  its  invention.  It 
may  be  best  described  as  a cigar-shaped  steel  projectile  or  submarine  boat. 
It  is  divided  into  compartments,  the  head,  which  contains  200  pounds  of  gun- 
cotton, the  mysterious  “balance  chamber,”  and  the  appurtenances  thereof, 
all  of  which  go  to  keep  the  weapon  steady  on  its  course,  and  finally,  the  little 
compressed  air  engine  that  drives  the  tail  screw. 

The  present  “Whitehead”  has  an  effective  range  of  about  500  yards,  and 
a speed  at  first  of  over  30  knots.  It  will  travel  800  or  900  yards,  but  at  such 
a range  hits  must  of  necessity  be  pure  luck.  The  range  and  speed  are,  how- 
ever, almost  daily  subject  to  improvement.  Forty  knots  is  hoped  for  in 
speed,  and  as  to  range  that  is  very  likely  to  be  considerably  increased  as 
time  goes  on.  The  earliest  “Whitehead,”  of  about  the  year  1870,  had  a speed 
of  only  8 knots,  the  maximum  distance  it  could  travel  was  about  400  yards, 
and  its  accuracy  was  in  no  way  to  be  compared  to  that  of  the  present  model. 
Altogether,  there  are  no  less  than  twenty-one  types  of  torpedoes  in  the 
English  naval  service,  but  many,  of  course,  are  quite  out  of  date,  and  of  the 
others  they  have  only  infinitesimal  differences  between  them.  Practically 
there  are  but  two  sorts  ,the  14-inch  and  the  18-inch.  Of  these,  that  in  most 
general  use  is  the  14-inch  R.  G.  E.  Mark  VIII.,  of  which  considerably  over  a 
thousand  are  in  the  English  service,  chiefly  on  shipboard.  This  torpedo  is 
15  feet  long,  carries  an  explosive  charge  of  65  pounds  of  guncotton,  has  a 
speed  of  26  knots  and  a range  of  600  yards.  A Mark  IX.,  similar  in  most 
respects  but  with  heavier  charges  and  three-bladed  propellers,  are  to  be 
found  in  torpedo  boats. 

The  18-inch  torpedo  averages  nearly  17  feet  in  length,  has  a charge  close 
upon  200  pounds  of  guncotton,  a speed  of  30  knots,  and  a range  of  800  to 
1,000  yards.  None  of  these  were  made  before  1892 

France  uses  the  “Whitehead”  torpedo,  and  has  a factory  for  them  at 
Toulon,  where  they  are  turned  out  at  the  rate  of  two  a week.  They  have 


about  six  sorts,  iS-inch,  15-inch  and  14-inch,  long  and  short  of  each  caliber. 
Italy  uses  the  "Whitehead”  and  a sort  of  “made-in-Germany”  edition  of  it, 
called  the  “Schwa rtz-lvopff.”  The  Chinese  in  the  Chino-Japanese  War  used, 
or  rather  tried  to  use,  this  torpedo.  Spain  also  employs  it.  The  Russian 
torpedo  is  also  a form  of  the  "Whitehead,”  but  has  a 300-pound  explosive 
charge. 

The  United  States  Navy  uses  the  “Whitehead,”  but  its  real  torpedo  is 
the  “Howell.”  This  is  a very  blunt-headed  machine,  rather  like  a porpoise  to 
look  at.  Instead  of  compressed  air  it  depends  for  its  motive  power  upon 
a heavy  fly-wheel  that  makes  10,000  revolutions  a minute.  The  method  is 
equivalent  to  the  toy  engines  that  are  made  to  run  by  a wheel  and  some 
string.  This  torpedo  is  said  to  have  given  excellent  results.  The  latest  pat- 
tern is  a 17-inch,  14J/2  feet  long,  speed  33.30  knots,  and  maximum  range  800 
yards.  On  trial,  332  hits  were  made  out  of  345  attempts,  but  the  target  was  a 
large  one,  and  hits  in  practice  are  always  comparatively  easy,  as  the  range 
is  known — in  action  not. 

The  cost  of  a torpedo  in 'England  is  from  £500  to  £600.  The  British  ones 
are  manufactured  at  Woolwich,  and  by  Whitehead  at  his  works  at  Fiuine, 
Austria,  or  at  Portland,  England. 

Stated  in  detail,  the  parts  of  a torpedo  are  as  follows: 

(a)  The  explosive  head  (war  head).  This  is  only  fitted  when  the  tor- 
pedo is  to  be  used  in  earnest.  For  practice,  a collapsible  head  is  fitted.  The 
torpedo  explodes  by  contact,  a detonator  firing  the  charge. 

(b)  The  air  chamber,  full  of  compressed  air,  equivalent  to  the  boilers  of 
a steamer. 

(c)  The  balance  chamber.  This  regulates  the  depth  under  water  at 
which  the  torpedo  will  run. 

(d)  The  engine  room. 

(e)  A buoyancy  chamber. 

(ff)  A tail  with  rudders.  A torpedo  has  lately  been  experimented  with 
in  the  Germany  Navy  whereby  these  rudders  are  made  to  automatically  steer 
the  torpedo  on  the  aimed  course,  and  so  counteract  deflection  by  tide  or 
current.  Beyond  the  tail  come  the  propellers. 

In  addition  to  these  there  are  great  many  minor  appliances  of  consid- 
erable importance.  These  include  mechanism  to  make  the  torpedo  rise  to 
the  surface  or  else  sink  altogether  when  it  has  run  its  course,  and  a variety  of 
valves  for  different  purposes. 

Torpedoes  are  fired  from  a species  of  gun,  torpedo  tube.  Cordite  is  now 
nearly  always  the  impulse  power,  but  formerly  both  powder  and  compressed 
air  were  employed.  In  any  case,  the  result  is  the  same,  the  torpedo  being 
ejected  into  the  water  in  the  required  direction,  after  that  it  takes  the  depth 
for  which  it  has  been  set  and  supplies  its  own  motive  power.  These  tubes  when 
above  water  can  be  trained,  except  in  the  case  of  “fixed  tubes.”  at  bow  and 
stern;  but  it  is  only  in  a big  ship  that  they  would  be  trained  in  action,  if 
there.  It  is,  moreover,  highly  improbable  whether  a big  ship  would  at- 
tempt to  use  above-water  tubes  in  action,  the  risk  of  an  exploding  shell  send- 
ing off  the  torpedo  being  too  great. 
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Iii  torpedo  craft  the  tubes  are  loaded  and  trained  in  harbor.  The  boat 
manoeuvres  so  that  the  tubes  bear  when  she  goes  into  action.  A device, 
techically  known  as  a “director,”  is  fitted  on  the  top  of  the  tube.  When  the 
ship  to  be  hit  comes  into  line  with  the  sights  of  the  director  the  trigger  or 
lanyard  is  pulled  and  the  torpedo  rattles  out,  dives  and  continues  its  sub- 
marine course  upon  “the  target.”  Bubbles  and  splashes  on  the  surface  some 
way  astern  of  where  the  torpedo  actually  is  mark  its  course. 

Submerged  tubes,  save  that  they  are  much  larger,  do  not  differ  ma- 
terially from  the  above-water  ones.  They  have  valves  to  prevent  ingress  of 
water,  and  in  the  case  of  British  tubes,  a bar  to  keep  the  torpedo  from  being 
deflected  or  hit  by  the  ship.  The  Elswick  tube,  concerning  which  there  has 
been  so  much  talk  of  late,  has  a second  tube  inside  the  first,  and  this  tube 
is  projected  from  the  side  of  the  ship,  the  torpedo  passing  into  the  water 
through  it.  It  is  inferior  in  some  ways  to  the  British  Navy’s  tube,  but  con- 
siderably superior  to  the  average  foreign  submerged  one.  which  is  often  a 
very  erratic  weapon  indeed.  The  Japanese  ironclads  “Yashima”  and  “Fuji” 
and  the  Norwegian  “Harald  Haarfagre”  and  “Tordens  Kjoed”  are  the  only 
vessels  as  yet  armed  with  the  “Elswick”  tube. 
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Submarine  mines,  €tc 


Mines  may  be  broadly  divided  into  two  kinds — those  that  are  exploded 
at  will  and  those  that  explode  themselves  when  any  ship  touches  them.  The 
former,  which  are  already  laid  in  nearly  every  important  harbor  in  the 
world,  are  worked  upon  a system  with  which  most  people  are  now  familiar. 
On  the  field  of  a camera  obscura  the  radius  of  explosion  is  marked.  When 
a ship  passes  over  this  spot  the  mine  is  electrically  exploded  by  pressing  a 
firing  key.  In  theory  such  mines  should  be  absolutely  certain  in  their  ef- 
fects, but,  save,  perhaps,  for  the  case  of  the  “Maine,”  there  is  as  yet  no 
record  of  success. 

At  Manila,  two  observation  mines  are  said  to  have  been  exploded  on 
either  side  just  ahead  of  the  Olympia.  It  is,  of  course,  presumable  that  so 
few  mines  existed  that  the  ship  just  happened  to  pass  across  a safe  channel 
beyond  the  radius  of  damage.  It  is  equally  possible  that  a third  mine  imme- 
diately under  the  ship  failed  to  explode.  But  it  is  far  more  likely  that  ex 
citement  on  part  of  the  operator  led  to  a premature  explosion,  and  this  may 
be  looked  for  frequently  in  actual  war.  No  matter  how  theoretically  in- 
fallible the  machine  may  be,  the  controlling  personal  element  is  always  sub- 
ject to  error.  There  is,  of  course,  another  possibility.  These  mines  may  be 
mythical,  like  so  many  incidents  of  the  Hispano- American  conflict. 

To  the  recent  "Maine”  disaster,  which  is  generally  attributed  to  a mine, 
it  is  unnecessary  to  refer  at  length.  The  ironclad  lay  in  Havana  harbor  in 
the  evening.  Suddenly  and  without  warning  there  was  a violent  explosion 
that  literally  tore  the  fore  part  of  the  ship  to  pieces.  A second  explosion 
followed,  the  ship  burst  into  flames,  and  amid  a salvo  of  exploding  maga- 
zines and  bursting  boilers  she  went  to  the  bottom  with  the  greater  part  of 
her  crew.  Who  did  the  deed  is,  and  probably  ever  will  be,  a matter  of  un- 
certainty. It  is  quite  possible  that  it  was  a pure  accident,  though  the  evi- 
dence is  against  it. 

If  the  mine  was  an  observation  mine  it  could  hardly  have  been  an  ac- 
cidental affair,  but  there  is  nothing  absolutely  improbable  in  the  Spaniards 
having  electro-contact  mines  moored  in  the  harbor.  One  could  hardly  credit 
the  idea  were  any  other  nation,  unless  it  might  be  the  Chinese,  concerned, 
but  the  Spaniards  are  notoriously  careless  people.  It  is  conceivable  enough 
that  such  a mine  should  break  loose.  Incidents  of  that  sort  have  been. 
Then,  if  it  struck  the  ship,  disaster  would  follow.  But  when  all  is  said  and 
done,  this  is  giving  the  Spaniards  the  benefit  of  a very  wild  hypothesis;  the 
fairly  evident  proof  of  the  mine’s  having  exploded  directly  under  the  ship 
points  as  clearly  as  may  be  to  an  observation  mine  fired  with  deliberate  in- 
tent. 

The  chief  concern  of  the  navy  with  mines  is  their  destruction.  This  is 
brought  about  in  various  ways,  the  principal  being  the  explosion  of  other 
mines — countermines — on  the  hostile  mine  field.  Other  methods  are  creep- 
ing or  groping  for  the  cables  with  grapnels.  One  found,  the  cable  can  be 
hauled  up  and  cut,  thus  rendering  the  mine  useless. 
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Since,  however,  it  may  be  assumed  that  any  enemy  would  protect  his 
mine  field  with  guns,  in  which  case  creeping  would  be  practically  impossible, 
countermining  may  be  taken  as  the  general  answer.  Under  fire — this  is  done 
by  a tug  or  other  steamer  towing  a countermining  launch  over  the  supposed 
mine  field.  The  mines  are  dropped,  and  directly  the  boat  gets  beyond  the 
radius  of  upheaval,  electrically  exploded.  The  shock  of  the  explosion  sets  off 
all  mines  within  its  radius,  and  the  channel  is  then  clear. 

In  war  time  these  countermines  might,  and  very  possibly  would,  be  ex- 
ploded at  the  ends  of  booms  projecting  from  an  ironclad’s  bow.  A still 
more  general  probability  is,  however,  that  ships  would  leave  a place 
known  to  be  mined  severely  alone,  unless  it  were  absolutely  necessary,  or 
else  possible  to  silence  the  guns.  Well-placed  guns  are  practically  safe  against 
warships,  except  by  an  expenditure  of  far  more  ammunition  than  they  can 
afford.  Unless  a gun  is  actually  hit  the  harm  done  is  very  slight.  The  bom- 
bardments of  Santiago  by  the  American  fleet  did  very  little  harm  in  com- 
parison to  the  energy  expended;  that  is  to  say,  every  fort  seemed  able  to  be 
“totally  destroyed,”  yet  ready  to  forget  it  again  the  next  minute. 

In  close  connection  with  mine  fields  are  booms.  These  may  be  in- 
tended to  keep  out  torpedo  boats,  or  possibly  larger  ships.  The  main  idea 
is  always  the  same — a floating  obstruction  with  hawsers  stretched  above  and 
below  the  water,  as  well  as  wire  to  foul  the  screws  of  the  charging  ship.  A 
good  many  booms  have  been  experimented  with  at  Portsmouth.  England, 
and  elsewhere,  and  till  quite  recently  none  able  to  keep  out  torpedo  boats 
had  been  devised.  With  her  bow  fitted  with  a wooden  angle,  a torpedo  boat 
going  at  full  speed  has  generally  been  able  to  leap  the  obstruction  and  luck 
has  usually  attended  her  in  the  matter  of  escaping  the  various  wires,  hooks 
and  other  devices  designed  to  either  capsize  her.  foul  her  screws,  or  make 
holes  in  her  bottom.  Experimental  trips  of  this  sort  are  not  without  danger. 

The  latest  form  of  boom  adopted  is  more  or  less  proof  against  torpedo 
boats,  and  what  can  be  done  in  peace  could  not  necessarily  be  accomplished 
in  war.  There  is  a limit  in  experiments  to  the  amount  of  “devilish  devices” 
that  can  be  fitted;  in  war  there  would  be  none. 

The  boom  that  could  keep  out  a ship  that  meant  to  get  through  has  yet 
to  be  invented.  The  energy  of  a charging  ironclad  is  very  nearly  irresist- 
ible. In  theory  the  charger  would  be  likely  to  hurt  herself  considerably,  but 
experiments  do  not  altogether  bear  this  out.  Some  years  ago  the  British 
torpedo  ram  “Polyphemus”  charged  a boom  in  Bantry  Bay.  and  simply  cut 
it  apart  as  though  she  were  a knife,  no  visible  resistance  being  offered  and 
no  harm  whatever  done  to  the  ship. 
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THE  “LANCASTER  ” COMBINATION  HOISTERS 


Work  Grapples , Shovel,  Pile  Driver 
and  Crane. 

Swings  Full  Circle.  Self  Propelling. 
Automatically  Derricked . 


This  machine  meets  the  requirements  of  all  Con- 
tractors, Placer  Miners  and  Dredgers  for  working 
either  on  land  or  scows.  Readily  transferable  to 
either.  The  “Lancaster”  grapples  dig  hard  pan, 
clay,  sand,  ANYTHING.  The  clam  shell  buckets 
handle  mud,  sand,  coal,  etc  , most  efficiently  and 
economically  Hundreds  are  in  successful  use  by 
the  U.  S.  Government  and  others  the  world  over. 

JAHES  H LANCASTER  CO., 

Q5-97  Liberty  St.,  NEW  YORK. 


C.  G.  MACEY.  Chairman. 

J.  W.  HENDERSON,  Sec’y  and  Treas. 

MACEY,  HENDERSON  & CO. 

LIMITED. 

CONTRACTORS 

AND 

BUILDERS, 

1213-1215  EILBERT  STREET, 
PHILADELPHIA. 


TME  E.  jQs..  CHA.TFIELD  GO., 

MANUFACTURERS  OF 

jpre  Jgrick , \ JUe,  Qupola  anb  [(grass  furnace  ^inlnge. 

CLAY  PRODUCTS  AND  MASONS’  SUPPLIES. 


Office,  rcicfory  and  Docks,  223-250  Boulevard,  NEW  HAVEN,  CONN. 

High  Grade  Portland  Cements  and  Iron  Man  Hole  Covers. 
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NAVAL  TRAINING  STATION,  COASTERS  HARBOR  ISLAND,  NEWPORT, 


naval  Gun  factory,  Washington,  D.  €♦ 

Area  of  Buildings  Occupied. 

sq.  ft. 

North  Gun  Shop  24,103 

“ “ Galleries  9,83 7 

“ “ Shed  6,444 

South  Gun  Shop  and  Breech  Mechanism  Shop 51,948 

Erecting  Shop  10,561 

“ Galleries  3,348 

East  Gun  Carriage  Shop 25,971 

West  “ “ “ 25,971 

South  “ “ “ 7,396 

Foundry  i5,7°6 

“ Shed 8,964 

Forge  Shop  15,340 

Pattern  Shop  (2  stories) 38,008 

Cartridge  Case  Factory  18,356 

Secondary  Mount  Shop 15,248 

Tool  Shop  5,032 

Shell  House  8,379 

Electric  Light  Station 4,55° 

Boiler  House  4,000 

Locomotive  House  1,500 

Gun  Shed  16,098 

Laboratory  2,500 

Coppersmith  Shop  5, 200 

Store  No.  10 18,211 

“ No.  2 30,225 

Ordnance  Office  7,200 


Total  378.597 
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TAB  E E 


Showing  Nature,  Calibre,  Weight,  Total  Length,  Weight  of  Service 
Charge,  Weight  of  Projectile,  Muzzle  Velocity.  Muzzle  Energy, 
Perforation  of  Wrought  Iron  at  Muzzle  of  U.  S.  Naval  Guns. 


nature  of  gun. 

S'  Calibre. 

x 

tons. 

Total  Length. 

Weight  of 

o2  Service  Charge 

, Z1  (Not smokeless 

powder.) 

O & 

X O 

04  & 

V O 
£ £ 

lbs. 

Muzzle  Veloc- 

^ ity.  (Service.) 

V >> 

N ¥ 

l§ 

ft.  tons 

— Perforation  of 

7 Wrought  Iron 

at  or  Muzzle. 

4- 

inch 

B.  L R Mark  I 

4 

1 5 

13  7 

1 2 to 

14 

33 

2000 

915 

10  I 

4 

R F.*  Gun . 

4 

1 5 

13  7 

12  to 

14 

33 

2000 

915 

10  1 

5 

B L.  R.  Mark  I 

5 

2.8 

13  5 

26  to 

29 

60 

2000 

1 ,660 

12. 

5 

R F.*  Gun 

5 

3.1 

17.4 

28  to 

30 

50 

2300 

1,834 

13. 

6 

“ 

B.  L R Mark  I 

6 

4.8 

15.8 

50 

100 

2000 

2.773 

) M- 

6 

44 

B.  L R.  Mark  11 

6 

4 9 

16  1 

45  to 

48 

100 

2000 

2.773 

r 14 

6 

44 

B.  L R.  MarkHI,  of  30 Cal. 

6 

4 8 

16  3 

44  to 

47 

100 

2000 

2,773 

I 14. 

6 

44 

B L.  R MarkHI,  ol35Cal 

6 

5.2 

18  8 

44  to 

47 

100 

2080 

2.990 

14  8 

6 

4 4 

B.  L.  R.  Mark  III,  of  40  Cal. 

6 

6 0 

21.3 

44  to 

47 

100 

2150 

3,204 

15.6 

8 

“ 

B L.  R.  Mark  I _ _ _ 

8 

J ,23l 

\ 12  9 1 

21  5 

105  to 

1 15 

250 

2000 

6,932 

19.4 

8 

“ 

B L.  R.  Mark  II . 

8 

' 13.0 

21  5 

105  to 

115 

250 

2000 

6.932 

19.4 

8 

B L.  R.  MarkHI, of35Cal. 

8 

13  1 

25  4 

105  to 

1 15 

250 

2080 

7,498 

20  6 

8 

44 

B.  L.  R.  MarkHI. of 40Cal 

8 

15  2 

28  7 

105  to 

115 

250 

2150 

8,011 

216 

10 

44 

B.  L.  R.  Mark  I,  of  30  Cal. 

10 

25.7 

27  4 

225  to 

240 

500 

2U00 

13,864 

24 

10 

“ 

B.  L.  R.  Mark  I,  of  35  Cal. 

10 

1 27  n 
\ 28  2 1 

30  5 

225  to 

240 

500 

2060 

14,709 

25.8 

10 

“ 

B L.  R.  Mark  II,  ot  30  Cal 

10 

' 25  I 

27  4 

225  to 

240 

500 

2000 

13,864 

24. 

10 

44 

B L.  R.  Mark  II,  of  35  Cal. 

10 

27  6 

31.2 

225  to 

240 

500 

2100 

15,285 

26  6 

12 

4 t 

B L.  R . Mark  I 

12 

45  2 

36  8 

425 

850 

2100 

25  985 

31  5 

13 

t 1 

B.  L.  R.  Mark  I _ 

13 

60  5 

40  0 

550 

1100 

2100 

33  627 

34  6 

Penetration  into  Nickle  Steel,  not  face-hardened,  of  High  Power 
Guns  of  50  Calibres  Length. 


(SHELLS  NOT  CAPPED.) 

Pen.  at  Muzzle. 

— . 9 in  4 

12  “ 8. 

15  “ 4. 

18  “ 3. 


‘Weight  of  Shell  for  40  Calibre  R.  F.  Gun,  50  lbs. 


Gun.  Weight  of  Shell.  Muzzle  Vel. 

3'inch 14  lbs  3000  

4 “ 33  '•  3000  

5 “ 60  “ 3000  

6 “ 100  “ 3000  . 
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WINCHESTER 

REPEATING  ARMS 

COMPANY, 

NEW  HAVEN,  CONN. 

e 

lovemmciit  Contractors 

MANUFACTURERS  OF 

Military  and  Sporting  Rifles,  Re- 
peating Shotguns,  Metallic  Cart- 
ridges, Fixed  Ammunition  for  ^ 
Rapid  Fire  and  Breech  Loading 
Cannon,  Electric  Primer  Fuses,  &c» 
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NAVAL  HOSPITAL.  MARE  ISLAND,  CALIFORNIA. 


FORBES 


Water  Sterilizers,  Sea  Water  Distillers, 

Evaporators,  Liquid  Heaters,  &c. 


UNITED  STATES  AND  FOREIGN  PATENTS. 


U.  S.  ARMY  TYPE  WATER  STERILIZER 

ADOPTED  BY  AND  OVER  500  IN  USE  IN  U.  S.  ARMY. 

ADOPTED  BY  BRITISH  ARMY  AND  USED  IN  SOUTH  AFRICA 


FORBES  COMPANY, 

1234-1236  Callowhill  Street.  PHILADELPHIA,  PA.,  U.  S.  A. 
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THE  (INCH AH” 


MILLER. 


ADVANTAGES: 

STRENGTH — Properly  proportioned  weight — Large  area  of 
slide  surface. 

QUICK  MANIPULATION — Vertical  shaft  at  oblique  angle. 

Operating  handles  in  clutch  form. 

PROPER  SPINDLE  SPEED — Sixteen  changes  provides  right 
speed  for  wide  range  of  cutter  diameters. 

CORRECT  FEED  SPEED — Twelve  changes  within  most  use- 
ful range,  quickly  obtained. 

A UTOMA  TIC  FEEDS — Horizontal,  cross  and  vertical. 

OUR  SPECIALTY  IS  MILLING  HACHINES 
PLAIN  AND  UNIVERSAL. 


“THE  CINCINNATI”  SECURED  GOLD  MEDAL  AT  PARIS  EXPOSITION  1900. 


£be  Cincinnati  f|)illing  machine  Company, 


SPECIAL  FEATURES  IN  OUR 
NEW  CATALOG. 


CINCINNATI,  OHIO,  U.  S.  A. 


ESTABLISHED  1874. 

ttjC tJCL  txjct 

RADIAL  DRILLS. 
MULTIPLE  DRILLS. 
DRILLING  MACHINERY. 

Id  id  °d  °d°d  °d°d°d  d 


THE  BICKFORD  DRILL  & TOOL  CO., 


CINCINNATI,  OHIO,  U.  S.  A. 
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Sexton,  J.  E. 
Shank,  D.  T.  N. 
Shaneor,  W. 
Sheehan,  W.  P. 
Shelton,  S. 
Shepherd,  M. 
Shepard,  F.  D. 
Shipley,  P. 

Shipley,  C.  E. 
Shelton,  T.  F. 
Shultz,  J.  A. 

Sies,  G.  M. 

Skiven,  W.  L. 
Slater,  J.  R. 

Slater,  T. 

Slater,  Wm. 

Slater,  G.  W. 
Slater,  Elarry  L. 


Slocum,  S.  D. 
Smallwood,  I.  C. 
Smith,  R.  S. 

Smith,  H.  E. 
Smith,  J.  P. 

Smith,  L.  L. 

Smith,  Geo. 

Smoot,  J.  M. 
Smouse,  G.  E. 
Sousa,  L.  M. 
Soper,  W.  T. 
Southerland,  J.  W. 
Springer,  L. 
Spurrier,  T.  H. 
Stailey,  H.  M.  S. 
Stanley,  B.  W. 
Stees,  John. 
Stevens,  E.  A. 
Stevens,  Wm. 
Steavens,  J.  W. 
Stewart,  H. 
Stewart,  G. 
Stewart,  J. 
Stockett,  G.  W. 
Stokes,  E.  S. 
Stone,  A.  J. 
Stivers,’  W.  O. 
Streett,  J.  R. 
Strong,  G.  W. 
Squier,  C.  PI. 

Suit,  A.  B. 

Sullivan,  W.  D. 
Sunderland,  G.  W. 
Tait,  G.  T. 


Tasker,  R. 

Taylor,  J.  E. 
Taylor,  Samuel. 
Taylor,  J.  S. 
Thompson,  J.  W. 
Thompson,  J.  H. 
Thomas,  S. 
Thomas,  David. 
Thompson,  A. 
Thompson,  B.  C. 
Thompson,  B. 
Tierney,  W.  El. 
Tilling,  Andrew. 
Toepper,  C.  G. 
Toepper,  G.  E. 
Tubman,  Benj. 
Tucker,  J.  S. 
Tupper,  C. 
Underwood,  E. 
Utz,  S. 

Van  Elorn,  B. 
Virnstein,  W.  E. 
Vogelson,  Wm. 
Von,  Herrman  J. 
Voigt,  T.  P. 
Waddle,  J.  R. 
Walters,  C.  E. 
Waltemeyer,  J. 
Waltemeyer,  Thos. 
Waltemeyer,  Chas. 
Ward,  W.  E. 
Warfield,  A.  M. 
Watts,  A.  W. 
Watson,  R.  D. 


Watchter,  J. 
Wear,  E.  P. 
Webb,  J. 
Webster,  C. 
Welker,  G. 
Wells,  F.  N. 
Wells,  G.  N. 
Wheeler,  F.  I 
Whelan,  Wm 
Wesler,  J.  H. 


Wiley,  E.  F. 

Wilkerson,  G.  F. 

Wilson,  T.  F. 

Wilkerson,  E.  E. 

Whitney,  F.  R. 

Wilson,  E.  D. 

White,  J. 

Wilson,  B.  M.  V. 

Whithoff,  R.  C. 

Wilson,  H. 

Willet,  W.  A. 

Wilsie,  J.  C. 

Williams,  F.  J. 

Woodworth,  C.  A. 

Williams,  J.  W. 

Worthen,  R.  W. 

Wilker,  Wm. 

Yockle,  J.  I- 

Wilkerson,  J.  A. 
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manufacture  of  Armor 


HE  armor  being  supplied  for  vessels  of  the  United  States  Navy  is  de- 


scribed as  Nickel  Steel  Face-hardened  Reforged  Armor,  commonly 


known  as  Harveyized  Armor.  This  armor  contains  about  3V4,  per  cent,  of 
nickel,  making  an  alloy  which  toughens  the  plate,  and  makes  it  less  liable 
to  crack  on  impact  from  a projectile. 

Nickel  was  first  used  for  this  purpose  about  ten  years  ago,  since  which 
time  it  has  been  generally  adopted  for  first-class  armor,  except  for  the  Navy 
of  Great  Britain,  but  it  is  lately  reported  than  the  English  government  has 
decided  to  adopt  nickel  steel  armor,  which  will  make  the  use  of  this  material 
almost  universal. 

The  nickel  steel  ingots  for  the  manufacture  of  armor  plates  are  made  by 
the  open-hearth  process.  The  Carnegie  Steel  Company  uses  basic  open- 
hearth  steel  for  this  purpose.  The  weight  of  the  ingot  as  cast  is  required  to 
be  at  least  double  the  weight  of  the  finished  plate,  or  plates,  to  be  made  from 
the  ingot,  the  principal  discard  being  from  the  upper  end  of  the  ingot  as  cast. 
The  ingot  is  forged  down  to  a thickness  of  two  inches  or  three  inches  greater 
than  the  thickness  of  the  finished  plate.  This  forging  is  done  by  a hydraulic 
forging  press  of  about  thirteen  thousand  tons  capacity.  The  ingot,  while 
being  forged,  is  suspended  from  a traveling  crane,  and  is  handled  by  means 
of  a long  porter  bar.  After  this  preliminary  forging,  the  plate  is  carbonized 
on  the  face  by  a process  consisting  of  building  up,  in  a special  furnace  for  the 
purpose,  a structure  of  fire-brick  to  contain  the  plate  and  the  carbonizing 
mixture.  This  mixture,  which  consists  of  animal  and  vegetable  charcoal, 
ground  fine,  is  in  contact  with  the  face  of  the  plate  to  be  carbonized.  A bed 
of  this  material  a foot  or  more  in  thickness  is  generally  used. 

The  plate  in  the  carbonizing  furnace  is  gradually  brought  up  to  the 
proper  temperature,  and  maintained  at  this  temperature  for  ten  days  or  two 
weeks,  according  to  the  thickness  of  the  plate,  thicker  plates  requiring  a 
longer  time  than  thinner  ones. 

After  allowing  the  furnace  to  gradually  cool  down,  the  plate  is  removed 
and  chemical  analyses  for  carbon  are  made  from  the  face,  and  from  different 
depths  below  the  surface,  for  the  purpose  of  determining  whether  the  car- 
bonization has  been  sufficient  to  enable  the  plate  to  take  a proper  temper  on 
the  face. 

After  the  carbonization  the  plate  is  reheated  for  the  final  forging  under 
the  hydraulic  press,  when  it  is  forged  down  to  its  final  thickness.  The  object 
of  this  reforging,  as  it  is  called,  is  to  restore  to  the  body  of  the  plate  a proper 
forged  character,  much  of  the  effect  of  the  former  forging  having  been  un- 
done by  the  long-continual  high  temperature  of  carbonization,  which  tends 
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The  Ansonia  Brass 


Factories  at  ANSONIA,  CONN. 


'5.d  Copper  Company,  I 


99  JOHN  STREET, 
NEW  YORK. 


MANUFACTURERS  OF 


BRASS  AND  COPPER 

IN  SHEETS,  BOLTS,  RODS,  WIRE  AND  TUBING. 


COBBER  WIRE  Ba"*r“ 


for  Electrical  Purposes. 


SOLE  MANUFACTURERS  OF 

TOBIN  BRONZE 

(Registered  Trade  Mark,) 

In  Rods  and  Sheets  for  PUMP  RODS,  BOLTS  and  CONDENSOR  HEADS . 


ESTABLISH  ED  1845. 

J.  S.  Elton,  Pres.  E.  D.  Steele,  Vice-Pres.  & Treas. 

& qj  j p £LT0n>  Ass’t  Treas.  G.  C.  Hill,  Sec. 


7? 


1 


ATERBURY  BRASS  CO. 


G; 


WATERBURY,  CONN. 

STORES  : 

60  Centre  St.,  New  York.  1E5  Eddy  St.,  Providence,  R.  I. 


Ujgtass,  (popper  anb  german  gUver. 


SHEETS,  ROLLS,  PLATES,  RODS,  JfJf 
^'fe.'fc.SEAMLESS,  BRAZED  BRASS  AND  COPPER  TUBES. 
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to  make  the  material  in  the  body  of  the  plate  of  a semi-crystalline  character. 

After  the  reforging,  the  plate  is  machined  to  dimensions  and  bent  to  the 
required  form,  and  afterwards  heated  for  tempering. 

The  plate  is  tempered  by  means  of  a powerful  water  spray  over  the  entire 
face  of  the  plate;  and,  at  intervals,  the  water  is  turned  on  the  back  of  the 
plate  also,  for  the  purpose  of  preventing  undue  warping.  It  is  most  desirable 
that  the  plate  after  being  tempered  should  be  as  near  to  the  required  form  as 
practicable,  as  any  undue  divergence  requires  what  is  called  rectification.  This 
rectification  consists  in  slightly  bending  the  plate  to  the  required  form  when 
nearly  cold,  and  is  objectionable  on  account  of  the  danger  of  cracking  the 
tempered  surface. 

By  this  spraying  these  plates  are  tempered  to  a depth  of  three-quarters 
or  five-eights  of  an  inch  on  the  face,  and  are  of  great  hardness;  the  object 
of  this,  of  course,  is  to  prevent  penetration  by  the  projectiles  by  breaking 
them  up  or  deforming  them  on  impact.* 


*The  above  applies  to  the  manufacture  of  Harvtyized  Armor  only,  and 
not  to  Kruppized  Armor,  which  is  the  latest  improved  system  adopted  by  all 
naval  powers. 


CHAS.  F.  BROOKER,  Pres.  ED.  T.  COE,  Treas. 

Tlie  (oe  Brass  Mff. 

MANUFACTURERS  OF 


JAS.  A.  DOUGHTY,  Sec. 


Brass,  Copper  and  German  Silver 

EN  EVERY  VARIETY  OF  SHEETS,  ROLLS,  PLATES,  WIRE  RODS,  BLANKS  OR  SHELLSa 


And  Seamless  and  Brazed  Brass  and  Copper  Tubes. 

main  Office  at  Corrington,  Conn. 

o* 


Branch  Office  at  ANSONIA,  CONN.,  with  Mills  for  Manufacturing  Braziers,  Sheathing 
and  Bolt  Copper,  Mirror  Finished  Cold  Rolled  Copper,  Patent  Leveled 
Cornice  Copper  and  Copper  Wire  for  all  Purposes. 

Also  Brass  and  Copper  Rivets  and  Burrs  in  every  variety. 
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WHEN  YOU  USE 


TOOLS 


Our  attractive  112. page  Cata. 
logue  of  Fine  Mechanical  Tools 
mailed  free  on  application.  Jf  <£ 


USE 

GOOD  TOOLS. 


USE 

STARRETT’S. 


Tie  L s.  STARRE IT  (O.,611  a ATHOL,  “ » 


NEW  YORK  STORE,  126  Liberty  Street. 
120 


J>far  ]§>r>ass  ^o^J>an^, 


MANUFACTURERS  OF 


$olid  flickel  $eated  [j  $ (jov.  stationary  pop  ^atety  yalves. 


Also,  Original  and  Exclusive  Makers  of 

“Non-Corrosive”  Steam,  Water  and  Vacuum  Gages. 
MAIN  OFFICE  AND  WORKS,  BOSTON,  MASS. 

New  York.  38  Cortlandt  Street.  Chicago,  934  Monadnock  Blk. 


the  RBRRSIVE 

EMERY  WHEELS 


ARE  FAST  CUTTING  AND 
DURABLE. 

Made  ot  the  Best  Material  Only 


THE  ABRASIVE  MATERIAL  CO., 

PHILADELPHIA,  PA. 


“PhONO= ELECTRIC”  WIRE.  a*  Vouch 

FOR  TROLLEY,  TELEPHONE 
AND  TELEGRAPH  LINES. 

SHEET  BRASS  AND  COPPER 

HRASS  AND  COPPER  SEAMLESS  TUBING 


BRIDGEPORT  BRASS  COMPANY,  BRIDGEPORT,  CONN. 


No.  itj  Murray  Street,  NEW  YORK. 
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FORE  RIVER  ENGINE  COMPANY 

$ted  $1)41  Hina*!* 


mtb  Engineers, 


WEYMOUTH,  MASS.  * (Suburb  of  Boston) , U.  S.  .A.. 

Merchant  Vessels,  Steam  Yachts, 

Marine  Engines,  Water-Tube  Boilers. 

BUILDERS  OF  U.  S.  CRUISER  “DES  MOINES”;  U.  S.  TORPEDO  BOAT  DES- 
TROYERS '•LAWRENCE”  AND  ‘ MACDONOUGH”;  U.  S.  STEEL 
LIGHT  VESSEL  No  72 


PARKER  VISE 


HAS  NO 
EQUAL. 


VISES  ... 

OF  EVERY 
DESCRIPTION. 

We  make  the  Largest  and 
BEST  Line  in  the  World ■ 

SEND  FOR 
CATALOGUE. 

Jf 

PARKER  COMPANY, 


New  York  City.  MERIDEN,  CONN. 


122 


Harrington  & Rkhardson  Arms  Co., 


MANUFACTURERS  OF 

FIREARMS 


Worcester,  Mass., 

U S.  A 


DESCRIPTIVE  CATALOGUE  ON  REQUEST. 


£be  Benjamin  fltba  and 
— — Illingworth  gompany, 

Dl  pin  or/; , Dc.  Starri&on,  31.  J. 


BAR  STEEL. 

STEEL  FORGINGS. 
STEEL  CASTINGS. 


123 


124 


GENERAL  SALES  OFFICE.  AMERICAN  TRUST  BLDG.  CLEVELAND, OHIO. 

BOSTON  ' BRANCH  OFFICES  J.d.LYNN  PORT  HURON,  MICH. 

N EW  YORK  .CHICAGO,  PITTSBURG. BIRMINGHAM.  ENG.  •«**».  ,ov,,. 


Otis  Steel. 

“OTIS"  FIRE  BOX  PLATES 
A SPECIALTY. 


Flange  Plates,  SLiip  Fdatos, 

Tank  Plates, 
Street  Car:  Axles  a rad 

Forgings  o£  all  Kinds. 


STEEL  CASTINGS 

From  100  to  75,000  Pounds. 

Head  Office  and  Works,  Cleveland,  Ohio. 

AGENCIES: 

NEW  YORK,  97  Cedar  St.  CHICAGO,  Old  Colony  Building. 

ST.  LOUIS,  516  N.  3d  St.  WASHINGTON,  Kellogg  Building. 

SAN  FRANCISCO,  John  Woodlock,  26  Beale  St. 
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IPTH-STEPIJNG  STEEL  CO. 

Manufacturers  of 


Armor  Piercing  Projectiles 

and 


Eine  Tool  Steel. 


WORKS,  DEM  TILER,  PA.  Post  Office,  PITTSBURGH,  PA. 

New  York  Agents,  WHEELOCK,  LOVEJOY  & CO., 

23  Cliff  Street. 


TTtiQntic  [yisin  | ron  \)(/orPs, 

ENGINEERS  and 
BOILER  makers, 

STEAMSHIP  REPAIRS  A SPECIALTY. 

Corner  Imlau  and  Summit  Streets, 
BROOKLYN,  N.  Y. 
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The  Following  Vessels  of  the  New  Navy  of  the  United  States 
have  the  “PROVIDENCE"  Windlass. 


BATTLE  SHIPS. 

TONS 

Iowa, 11,000 

Massachusetts 10,200 

Indiana 10,200 

Kearsarge 11,525 

Kentucky 11,525 

ARHORED  BATTLE  SHIP 

Texas 6,300 

PRACTICE  CRUISER  FOR 
NAVAL  CADETS. 
Bancroft 838 

ARMORED  CRUISERS. 

Brooklyn 0,100 

New  York 8,150 

Maine 6,648 


COAST  DEFENCE  HONITORS 


TONS 

Pa  ritan 6,060 

Mian  tonomoh 3,  (jijo 

Aniphitrite 3,990 

Monadnoek 3, 990 


GUNBOATS. 


Yorktown 1, 700 

Concord 1,700 

Bennington 1,700 

Petrel 890 

Nashville 975 

Wilmington 1, 144 

Helena .-1,144 

DYNAHITE  CRUISER. 
Vesuvius 930 


PARTIALLY  PROTECTED 
'CRUISERS.' 

TONS 

Chicago 4,500 

Philadelphia 4,324 

Newark 4,083 

Atlanta  3^89 

Boston 3,189 

Detroit 2,000 

Montgomery 2,000 


PROTECTED  CRUISERS. 


Columbia  

7,350 

M inneapolis 

7,350 

Baltimore 

4,600 

Cincinnati 

3, 183 

Raleigh ..  - 

- -3,183 

DISPATCH 

BOAT. 

Dolphin  

1,485 

Torpedo  Boat,  Bailey. 


ESTABLISH  E D 1857. 


Send  for  Illustrated  Catalogue. 

AMERICAN  SHIP  WINDLASS  COMPANY, 

PROVIDENCE,  R I. 


MORSE  IRON  WORKS 
— ^DRY  DOCK  COMPANY, 


Eniiieers  and  Boiler 


YARD  AND  DOCKS, 

Foot  of  26th  and  27th  Streets, 

BROOKLYN,  N.  Y. 
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Improved 


FRED.  E PELL, 

MANUFACTURER  OF 

monitor  flir  Ports,  Deck  Eights,  Capstans, 

Steam  and  Hand  Windlasses,  Pumps,  Man  Hole  Plates,  Ash  Ejectors, 
and  Wholesale  Dealer  in  General  Supplies  ol  Vessels. 

11  Broadway,  NELAx/  YORK, 


COMPLIMENTS  OF 

Holland  Torpedo  Boat  Co.t 

No.  100  Broadway, 

NEW  YORK. 


SAMUEL  LIOLMES, 

Steamship  Offices, 

MORRIS  building,  For  Selling,  Chartering  and  Building  all  Classes 

66  9 68  Broad  Street,  ]^U/  YOF^.  STEAM  VESSELS. 
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The  Lunkenheimer  Company 

MAIN  OFFICE  AND  WORKS: 


CINCINNATI,  OHIO,  U.  S.  A. 


Brass  and 
Iron 


Of  Superior  Quality. 


WE  MAKE  A SPECIALTY  OF 

f BRONZE  VALVES  o# 

Of  every  description  for  Marine  Work  in  strict  conformity  to 
Specifications  of  the  Bureau  of  Steam  Engineering. 


IiRiWCHES-NEW  YORK  AM)  LONDON. 


SOLE  MAKERS  AND  PATENTEES  OF  THE 
CELEBRATED  "LUNKENHEIMER' 


Quality  too  well  known  for  comment  here. 

Wrenches  for  machines  of  every  description,  en- 
gines, motors,  etc.  Nearly  200  different  sizes  and 
styles.  Over  160,000  in  stock.  Made  in  four  con- 
ditions: unfinished,  unfinished-milled,  semi-finished 
and  finished. 


ORDNANCE 
FORGING  ^ 

in  fact.  Drop  Forgings — for  any  purpose  in 
which  QUALITY  is  a factor — area  specialty 
with  us.  We  drop  forge  Tobin  Bronze,  Cop- 
per. Iron.  Steel  and  Aluminum.  And  we 
guarantee  quality. 

“No  wasters.’’ 


J.  H . W I L 1_ I 7A  7VY S St  CO, 

9-31  RICHARDS  STREET,  BROOKLYN,  NEW  YORK. 
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4444444  V- 


SYNDICATES  ORGANIZED. 

« financial  Arrangements  made  for  Cegitimate  Enterprises.® 


Horton  & Crawford, 

financial,  Purchasing 


«««  and  «*« 


$alcs 


Placing  of  steam  and  electric  railway  securities  Contracts  made  for  full 
line  equipment  and  construction  Capital  furnished  for  new  roads,  either 
steam  or  electric.  Surveys  made  and  approximated. 


Estimates  furnished  for  waterworks  and  fire  departmentsupplies. 
Second-hand  Material  bought,  sold  and  exchanged. 

State,  county,  municipal,  school  and  township  bonds  negotiated. 


To  mayors,  clerks,  comptrollers,  finance  committees,  etc.:  When  con- 
contemplating  a bond  issue  you  find  it  to  your  advantage  to  communicate 
with  this  house. 


GOVERNMENT  SUPPLIES  A SPECIALTY. 


HORTON  S(  CRAWFORD 


Rooms  22-2J. 


15  Cortlandt  St.,  NEW  YORK. 
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the  NILES  TOOL  WORKSco 

HAMILTON,  OHIO. 


>•<  ^ 'S(,  £/. 


C.  S.  CLEAVER,  President  and  Gen'l  Manager. 
T.  M,  MOE,  Secretary  and  Treasurer. 

mm 


Cbe  Western  Engineering 


ana 


Construction  Company, 


(INCORPORATED, ) 


No,  15  Cortlandt  Street , 
NEW  YORK. 


CONSTRUCTION  OF 


Government  Work 


and 


Electric  Railroads 


A SPECIALTY. 
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(rosby  Steam  Gafe  and  Valve  Company, 


Sole  Manufacturers  of  the 


(rosby  Steam  Engine  Indicator. 


Approved  and  adopted  by  the  U.  S.  Government.  It  is  the 
standard  in  nearly  all  the  great  Electric  Light  and  Power  Sta- 
tions of  the  United  States.  It  is  also  the  standard  in  the  prin- 
cipal Navies,  Government  Ship  Yards,  and  the  most  eminent 
Technical  Schools  in  the  World. 

When  required,  it  is  furnished  with  Sargent's  Electrical 
Al  TACHMENT.  by  which  any  number  of  diagrams  from  COM- 
POUND Engines  can  be  taken  simultaneously.  This 
attachment  is  protected  by  letters  patent;  the  public  is  warned 
against  other  similar  attachments,  which  are  infringements. 

Also  Sole  Manufacturers  of  Crosby  Improved  Steam  Gages, 

Pop  Safety  Valves,  Water  Relief  Valves,  Patent  Gage  Testers,  Safe  Water  Gages,  Revolution  Counters.  Origi- 
nal Single  Bell  Chime  Whistles  and  other  Standard  Specialties  used  on  Boilers,  Engines,  Pumps,  etc. 


BRANCHES 

New  York,  Chicago, 
and  London,  England. 


Main  Office  and  Works,  BOSTON,  MASS.,  U.  S.  A. 


Twin  Marine  Pop  Safety  Valve. 


SPECIFY  THE 

American  pop 
^afety  \/alve. 

BECAUSE 

It  is  the  safest,  has  a greater  lift 
and  will  discharge  more  steam  in  a 
given  time.  Will  always  pop  at 
the  pressure  at  which  it  is  set.  It 
never  sticks  on  its  seat.  Made 
with  Solid  Nickel  Seats.  Rolled 
Tobin  Bronze  Spindles  and  Nickel- 
Steel  Springs.  Simple,  accurate, 
durable. 

MANUFACTURED  BY 


Original  Thompson  Indicator. 


AMERICAN  STEAM  GAUGE  COMPANY, 

MAKERS  OF 


Gauges  that  Gauge — Indicators  that  Indicate— Pops  that  Pop.  The  ORIGINAL 
THOMPSON  INDICATOR.  Gauges  for  all  Purposes.  Clocks,  Revolution  Coun- 
ters, Whistles,  Pop  Safety,  Water  and  Cylinder  Relief  Valves.  Steam  Instru- 
ments in  General. 


NEW7  YORK. 


BOSTON. 


CHICAGO. 


Wheeler  Condenser  and  Engineering  Co.' 


120-122  Liberty  St.,  NEW  YORK. 

Proprietors  and  Manufacturers 

WHEELER  ADMIRALTY  SURFACE  CONDENSER, 
WHEELER  PATENT  FEED  WATER  HEATER,  and 
WHEELER  COMBINED  AUXILLIARY  CONDENSER  and 

0*0*0*  FEED  WATER  HEATER 

A Condenser  in  F*ort. 

A Feed  W'ater  Heater  at  Sea. 
r- 'BOTH  IN  ONE . 


Hoffman  Engineering  and  Contracting  Company, 

Resigning  a Spmallg, 

^0/  Harrison  Building , igth  and  Market  Sts. 

Telephone  i 52-82.  PHILADELPHIA. 
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Compliments  of 


THRESHER  ELECTRIC  CO. 


MANUFACTURERS  OF 


ELECTR IC 


GENERATORS  and 


MOTORS,  dt  dt  dt 

DAYTON,  OHIO,  U.  S.  A. 


EXPANSION  € 

as  instanced  by  the  increased  supplies  purchased  by  the  U.  S.  Government, 
is  synonomous  to  EXPANSION  in  all  departments  of  American  Manufacture. 
We  have  furnished  “SAFETY”  SUBMARINE  CABLE  to  the  U.  S.  Govern^ 
ment  in  larger  amounts  than  was  ever  before  made  by  an  American  Mam 
ufacturer,  for  use  in  Cuba,  Porto  Rico  and  the  Phillipines.  We  have  installed 
‘‘SAFETY”  Wire  and  Cable  in  our  new  Battle  Ships. 

We  can  furnish  “SAFETY”  Seamless  Rubber  Covered  Wire  and  Cable 
(aerial,  underground  and  submarine),  for  every  electrical  service. 

The  Safety  Insulated  Wire  and  Cable  Co., 

223  to  239  West  28th  St.,  NEW  YORK  CITY. 

LEONARD  F.  REQUA,  Gen’l  Mgr. 
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WESTERN  ELECTRIC  COMPANY, 

CHICAGO.  NEW  YORK. 

WILL  BE  PLEASED  TO  CORRESPOND  WITH  THOSE  DE- 
SIRING SPECIAL  ELECTRICAL  APPARATUS  FOR  MARINE 
INTERIOR  COMMUNICATION  OR  ANY  SPECIAL  ELECTRI- 
CAL DEVICES  FOR  MARINE  USE. 


THE  BOSSERT  ELECTRIC  CONSTRUCTION  CO., 


STEEL 


SOLE  MANUFACTURERS  OF 

OUTLET,  SWITCH  AND  CUTOUT  DQY  FT  ^ 
JUNCTION  AND  DISTRIBUTING 


A5CD 

THE  ERICKSON  CONDUIT  INSULATOR  . 

PANEL  BOARDS.  SWITCH  BOARDS.  SWITCHES, 


OFFICE  AND  WORKS,  UTICA,  N.  Y. 


Nb.  6 ~ 

' 

OK 

[ 

u rv 

i BUI, 

T H E Q D R Y B A T T E R Y , 

U.  S.  ARMY  AND  NAVY 
STANDARD. 

FOR  A Li  Li  OPEN  CIRCUIT  WORK- 


Manufactured,  by 

5I?e  floo  polarizir)^  Dry  Battery  Qompa^y, 

625  BROADWAY,  NEW  YORK. 


STOW  MFG.  CO.,  BINGHAMTON,  N.  Y. 

Inventors  and  Sole  Manufacturers  of  the 

MULTI-SPEED  .•  ELECTRIC  .♦  MOTOR 

Self-Contained.  No  outside  Rheostat  or  Starter  and  an  UNLIMITED 
variety  of  speeds  between  highest  and  lowest 

WRITE  FOR  CATALOGUE,  IT  WILL  INTEREST  YOU. 

General  European  Agents.  SELIG  SONNENTHAL  & CO  , 

85  Queen  Victoria  Street,  LONDON,  Eng. 
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THE  MORRIN  (UMAX  BOILER 


o)*£c  M*r 


(Decision  of  U.  S.  Circuit  Court  and  U.  S.  Court  of  Appeals  fully 
sustains  the  patents  of  Thos.  F.  Morrin.)  Five  times  champion  of  the 
world  and  chosen  again,  by  purchase  for  the  Paris  Exposition  of  1900. 
Selected  by  the  Commissioners  in  competition  with  all  the  water  tube 
boilers  manufactured  in  America,  after  exhaustive  competitive  tests 
for  efficiency  and  economy,  and  purchased  by  them  to  supply  the  power 
to  operate  all  the  American  Exhibits  at  the  Earis  Exposition  of  1000. 
Chosen  above  all  others  by  the  best  engineers  in  the  world.  Highest 
awards  wherever  exhibited:  Chicago.  1893:  Nashville.  1897:  Omaha. 
1898:  Greater  American  Ex.  1899. 

Built  in  units  of  from  50  to  1500  H.  P.  for  electric  light  stations, 
railway  plants  and  wherever  great  economy  is  desired. 

It  will  evaporate  more  pounds  of  water  per  pound  of  combustible 
than  any  other  steam  boiler  now  on  the  market.  This  is  proven  by 
many  tests.  Our  strong  points  are 

ECONOMY.  SIMPLICITY. 

DURABILITY. 

We  have  the  testimony  of  the  most  expert  and  world  renowned  en- 
gineers on  this  subject. 

If  you  need  more  steam  correspond  with  us. 

THE  CLONBROCK  STEAjYI  BOILER  GO., 

BROOKLYN',  N.  Y , U.  S.  A. 


TH0IMIM1H  BOILERS 


1,000  000  HORSE  POWER  BUILDING 
AND  IN  USE.=  ~~ 

Used  in  United  States  Battle-Ships, 

XI  onitors,  Destroyers  and  Torpedo  Boats. 

FEED  WATER  REGULATORS. 


THORPE,  PLATT  & CO., 


No.  99  CEDAR  STREET, 


NEW  YORK. 
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RADIAL.- DRILLS. 

FOR  ALL  KINDS  OF  WORK. 


Baijsh  Machine  Tool  Co., 

Springfield,  Hass. 
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Beaman  & Smith, 

PROVIDENCE,  R.  I. 

MAKERS  OF 

BORING  AND  MILLING  MACHINES. 


TWO  OF  THESE  MACHINES 
IN  THE  UNITED  STATES  NAVY 


YARD,  WASHINGTON,  D.  C. 


CATALOGUE 


Combined  Ver.  and  Hori.  Spindle 
Milling-  Machine. 

^**»*»*»»**»*»»»»»»»»»**t«*» 


SHOWS  FULL  THNE  OF  TOOLS. 


No  3 DUPLEX  MILLING  MACHINE. 


WALWORTH  MFG.  COMPANY, 


CAST  IRON,  MALLEABLE  AND  BRASS 
FITTINGS,  STEAM  PACKINGS, 
WROUGHT  IRON  AND  BRASS  PIPE. 


General  Offices,  - BOSTON,  MASS. 

NEW  YORK  OITICT:,  141  Centre  Street. 
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modern  * fiigh  * Class  * machinery 

For  all  operations  in  the  Manufacture  of  Bicycles,  Fire  Arms, 

Sewing  Machines,  Typewriters,  etc. , including  the  preparation 
of  models,  fixtures,  small  tools  and  gauges  for  interchangeable 
production. 

STANDARD  MEASURING  MACHINES 

Gauges  and  other  Instruments  of  Precision,  Taps,  Dies,  Ream/ 
ers,  Renshaw  Ratchet  Drills. 

Illustration  and  description  of  the  articles  in  which  an  applicant  may  be  interested  will  be 

mailed  upon  request,  by 


Cbe  Pratt  $ mbitttev  Company, 


Hartford,  Conn.,  U.  $.  Jl. 

123  Liberty  Street,  NEW  YORK.  144  Pearl  Street,  BOSTON. 

42  South  Clinton  Street,  CHICAGO.  Cor.  Seneca  and  Wells  Streets,  BUFFALO 

OR  ITS  REPRESENTATIVES  : 

Buck  & Hickman,  2 and  4 Whitechapel  Road,  London,  Eng. 

Fenwick  Freres  & Co.,  21  Rue  Martel,  Paris,  France. 

y.  Lowener,  Copenhagen,  Denmark;  and  Stockholm,  Sweden. 

de  Fries  & Co.,  Berlin  anil  Dusseldorf,  Germany;  and  Vienna,  Austria. 


rade  Mark. 


The  Standard  Tool  (o. 


CLEVELAND,  OHIO,  U.  S.  A. 


ILLUSTRATED 

CATALOGUE 

ON 

APPLICATION 


Concerning  Quality  cind  Cost 

^ Standard  Twist  Drills, 

^ Reamers  and 

Milling:  Cutters 

Equal  the  Demand  of  the  Times  for  Highest  Grade 
Tools  at  Fair  Prices. 
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the  flullman  $ Caylor  machinery  Co. 

MANSFIELD,  OHIO. 

Manufacturers  of 

The  “CAHALL.” 

The  only  reasons  that  higher  prices  are  being  constantly  paid  by  the 
most  prominent  steam  users  in  the  United  States  for  Cahall  Boilers 
are— that  they  are  better  made,  last  longer,  cost  less  for  mainten- 
ance, show  a higher  efficiency  and  make  drier  steam  than  any  other 
kind.  Send  for  illustrated  catalogue. 

CAHALL  SALES  DEPARTMENT,  PITTSBURG,  PA. 


The  LONG  & ALLSTATTER  COMPANY, 


HAMILTON,  OHIO. 


Designers  and  Manufacturers  of 


ALL  KINDS  OF 


Cabor  Saving  Punching  and 
« Shearing  machinery 

For  Ship  Yards,  Structural  Iron  Works, 
Boiler  Shops,  Rolling  Mills.  Etc. 
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The  Hendey-Norton  Lathe  Combines  the  LATEST  and  BEST  lALPROVEMENTS. 

It  is  a Modern  Lathe  and  has  no  EQUAL.  Its  SPECIAL  CONVENIEN- 
CES have  each  a particular  VALUE  and  ALERIT.  It  is  equally  valuable 
in  the  Laboratory,  the  Tool  Room  or  General  Machine  Shop. 

The  Automatic  Stop,  Reverse  in  Apron,  and  Device  for  Feeds  and  Screw 
Cutting  make  it  the  most  Complete  Lathe  in  use. 

THE  HENDEY  MACHINE  CO., 

TORRINGTON,  CONN. 

SEND  FOR  CATALOGUE. 


WALTER  H.  FOSTER, 

MANUFACTURERS’  AGENT, 

126  LIBERTY  STREET,  NEW  YORK. 


REPRESENTING 

GISHOLT  MACHINE  CO. 

INGERSOLL  MILLING  MACHINE  CO. 
POTTER  & JOHNSTON  CO. 

LANDIS  TOOL  CO. 

MORTON  MANUFACTURING  CO. 
CURTIS  & CO.  MANUFACTURING  CO. 


SPECIAL  MiP^OLTIISrETEY. 
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THE 


Bullard  Machine 
Tool  Company , 

BRIDGEPORT, 
CONN. 

Make  a Specialty  of 

BORING  Hi  TURNING 

MllrhS, 

From  30  to  76  inch  capacity. 
LCe^rrsiragtorr  Engine  Works,  Limited. 

FRANCIS  BROS., 

Engineers  ani>  flPacbinists, 

Tlakers  of  Stationary  and  Marine  Engines. 

BEACH  ^AM^VIENNA.  PHILADELPHIA.  No.  7<^'  ARCH  STREET. 


Established  1826.  Alan  Wood  Company,  lnc,X?,ed 

I'lanufacturers  of  Sheets  ciikI  Light  Plates  of  iron  and  Steel, 
Plates  for  Torpedo  Loafs  and  Torpedo  Boat  Destroyers, 

BLACK  AND  GALVANIZED. 

General  Office  atul  Warehouse , Schuylkill  Iron  Works , 

519  Arch  Streety  Philadelphia.  Conshohockenf  Penna. 

SPECIALTIES — Patent  Planished,  Locomotive  Jacket,  Corrugated,  Bath  Boiler.  Gas  Holder,  Swede  and 
Norway  Sheets,  Blue  Annealed,  Best  Bloom.  M.  F.  A.  W.  Clean,  Cold  Rolled  Sheets,  Pickled  and  Cold  Rolled 
Sheets,  Best  Last  Water  Pipe  and  Light  Plates,  Electrical  Iron  and  Steel. 

The  only  MANUFACTURERS  of  sheets  having  a warehouse  in  Philadelphia,  where  we  invite  the  trade  and  con- 
sumers to  inspect  our  large  and  well  assorted  stock. 


143 


TOAOC 


Is  a Lubricating  Compound  for  all  Friction  Surfaces  of  Good 
Machinery  from  Bicycles  to  Battleships. 


M.  H BARKER.  Gen  l Manager.  W.  O.  LINCOLN,  Treasurer. 

American  Tool  and  Machine  Company, 

lEnomeera,  jfounbere,  flDacbimets, 

Manufacturers  of  I SPECIALTIES: 

Shafting,  Pulleys,  Hangers,  Friction  In  Weston  Centrifugals,  Hydro-Extractors,  Brass  Fin- 

Clutches,  General  Machinery  & Mill  Work . ishers'  Lathes,  Belt  Knife  Splitting  Machines,  Im- 

_ . proved  Worrall  Friction  Clutch  Couplings  and  Pulleys 

Iron,  dtUl  CCfld  C3$tin(5$.  Improved  Belt  Tighteners, 

109  BEACH  STREET,  BOSTON,  M1A.SS. 

“NASON”  STEAM  TRAPS. 

For  Pressures  to  80  lbs. 

“SIDE  LUG”  STEAM  TRAPS. 

Pressures  8oto  150  lbs. 

BEWARE  OP  IMITATIONS  ! ! 

All  Genuine  Nason  Traps  have  our  Name  cast  in  the 
cover.  Send  for  our  complete  Catalogue. 

NASON  MANU’F’O.  COMPANY, 

n M,k„”  s", ,S'"  [ NEW  YORK- 


REG-TRADE  MARKS 

The  Phosphor  Bronze  Smelting Co.Iimited, 

2200  WASHINGTON  AVE„PHILADELPHIA. 

flrl 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS, CASTINGS, WIRE, RODS,  SHEETS,  etc. 

— DELTA  METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  and  Sole  Makers  in  the  U.S. 
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DOBBIE  FOUNDRY  AND  MACHINE  CO., 


MANUFACTURERS  OF 

Contractors’  Hoisting  Machinery,  Derricks  and  Derrick  fittings, 

Iron  and  Brass  Castings,  General  Machinery,  Heavy  Forgings,  Plate  and 
Structural  Work,  Niagara  Shaking  Grates  and  Smoke  Burners. 


New  York  Office  and  Store, 
38  Dey  Street. 


NIAGARA  FALLS,  N.  Y. 


CENTRIFUGAL  PUMPING  /WACNINEPY. 


MARINE  BOILERS  AND  ENGINES 


l^ingsford  poundry  and  Machine  \\/orBs, 

OSWEGO,  N.  Y„  U.  S.  A'. 


GLEASON  TOOL  CO. 


ROCHESTER,  N.  Y. 


Hutomatic 
Bevel  (Sear 
flManer. 


AxF est  Side;  Foundry  Company, 
•:  - — TROY,  N.  Y,  — 

©tetter  ctl  itentttfcex**, 


And  Manufacturers  of  STRUCTURAL  AND  ARCHITECTURAL  IRON  WORK. 


New  York  Office , jo  Cliff  St.  Estimates  Furnished. 
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SCHAFFER  & BUDENBERG, 

AtANUFACTURERS  OF 

Pressure  Gauges  for  all  Purposes. 

Engine  Counters  and  Registers,  Steam  Engine  Indicators,  Thermometers  and  Pyrome- 
ters, Tachometers  and  Speed  Indicators. 

ENGINE  AND  BOILER  APPLIANCES  IN  GENERAL. 

Works  and  General  Offices,  BROOKLYN,  N.  Y. 

Offices  and  Salesrooms— 66  JOHN  ST.,  NEW  YORK:  15  W.  LAKE  ST..  CHICAGO. 


The  R.  K.  LeBlond  Machine  Tool  Company, 

Manufacturers  of 

machine  Cools, «« 

4609-4621  Eastern  Avenue, 

CINCINNATI,  O.,  U.  S.  A. 

Accuracy,  Rigidity  and  Durability  with  most  convenient 
iacilities  for  manipulation.  Fifteen  changes  of  feed  with' 
out  changing  belt  or  gear.  Catalogue  upon  application. 


TRY 


Sole  Representatives 
for 

Great  Britain,  Switzerland, 
Spain,  Italy,  Australia, 
The  AMERICAN  MILLS 
SUPPLIES  CO., 

25  Victoria  Street, 
London,  S.  W.,  England. 


CRUCiBL  esiett 

iHECH  AN  life's  TKY 


SQUARES 


Sole  Representative 
for 

Germany,  Russia  and 

Austria-Hungary, 
HENRY  HESS, 
Griinau,  (Mark),  Victoria 
Str.,  6, 

Germany. 


GREBLE,  TURNER  & COMPANY  Hamilton,  Ohio,  U-  S.  A. 


146 


Flather  Tools 

ARE  NOTED  EVERYWHERE  FOR  THEIR 

FINE  PROPORTIONS,  GOOD  MATERIAL  AND  WORKMANSHIP. 

SPECIALTIES  : 

LATHES.  PLANERS.  SHAPERS. 


FLATHER  & CO.  THE  MARK  FLATHER  PLANER  CO. 

NASHUA,  N.  H.,  U.  S.  A. 


TOOLS 


FOR 

SHEET  METAL  WORKERS. 


TINNERS'  TOOLS  AND  MACHINES,  PRESSES 
AND  DIES,  SQUARING  and  ROTARY  SHEARS, 
ROLLS,  PUNCHES.  oJ* o* Jf o* 


MADE  BY 

NIAGARA  MACHINE  and  TOOL  WORKS, 

BUFFALO,  NEW  YORK. 

Catalogue  I Sent  Free. 


p.  PHYini l,  ^ 

512  to  524  West  41st  Street,  NEW  YORK. 

MANUFACTURER  OF 

Wood  .*  Working  .*  Machinery. 

BRASS,  IVORY,  HORN  WORKING  SPECIAL  MACHINERY. 
SHAFTING,  PULLEYS  AND  HANGERS.  :::::::: 


I).  SAUNDERS’  SONS, 

Manufacturers  of 

PIPE  CThre"ain"d  MACHINES 

of  all  sizes  in.  to  18  in. 

No.  4 B Machine,  '/t  in.  to  4 in.  hand 
or  power. 

Steam  and  Gas  Fitters’  Hand  Tools, 
Also,  PATENT  WHEEL  PIPE  CUT- 
TERS, as  shown  by  Cut. 

Send  for  Catalogue  to 

gg  Wells  Avenue, 

\VOMCERS,  IV.  Y.,  V.  S.  A. 
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F.  H.  LOVELL. 


1.  H.  CALLENDER 


F.  H.  LOVELL,  Jr. 

F.  H.  LOVELL  & CO., 


Manufacturers  and  Exporters  of 

Lamps,  Chandeliers,  Burners  and  Glassware, 

U8  John  Street  and  23J  and  233  Pearl  Street, 


NEW  YORK. 


Telephone 

Connection. 


iiderson-D'dJurphi j C otwany, 

(T^fenercil  Contractors 

and  Cnfjineers, 

m (Joint  Street,  J2eZa<  JdorJ. 


The  MIETZ  & WEISS 

Gas  and  Kerosene  engine. 

Burns  Kerosene  cheaper  and  safer  than  Gasoline. 
Automatic,  simple  and  reliable;  no  electric  battery  or  flame 
used.  Perfect  regulation.  Belted  or  Directly  Coupled  to 
Dynamo. 

FOR  ALL  POWER  PURPOSES. 

A.  MIETZ,  128-138  Mott  Street,  NEW  YORK. 

MARKT  & Co.,  Ltd.,  London,  Hamburg,  Paris. 


American 
Bolt  Company, 


Organized  1847.  Incorporated  1881. 

PAUL  BUTLER,  President. 

PERCY  PARKER,  Treasurer. 


mANUFACTUSEHS  OF 


Hanger,  Coach.  Cap  and  Set  Screws. 
Truss  Rods,  Turnbuckles.  Building  Irons, 
Forgings. 

All  kinds  of  Electrical  Iron  Work. 


Machine  Bolts,  Washers, 

and  Cold  Punched  Nuts. 


6\<§)  LOWELL,  MASS.fV® 
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James  H.  Paine  & Son, 


COR.  PARK  & CLAYTON  STS.,  BOSTON,  MASS. 

MARINE  ENGINES 

and 

PROPELLER  WHEELS. 


BUILDERS  OF 

PAINT  MILLS 

AND 

Mixers. 

CHARLES  ROSS  8c  SON  CO.,  16,  18  and  20  Steuben  St. 

Near  Brooklyn  Navy  Yard,  BROOKLYN  N Y. 

PENNSYLVANIA  IRON  WORKS  CO., 

Engines,  Street  Railway  Equipments  Power  Plants, 

Ice  Making  and  Refrigerating  Machinery . Hydraulic 
Machinery , Gas  and  Gasoline  Engines  Marine  and 
Stationary  Special  Machinery , etc. . etc  : : : : : : 


i2  inch  Min. 


WORKS.  50th  St.  and  Merion  Avenue. 
General  Offices.  Land  Title  Building. 


PHILADELPHIA,  U.  S.  A. 


J.  S.  MUNDY, 


20-34  Prospect  St., 

NEWARK,  N J. 


Branch  Houses: 

6o6  Atlantic  Ave. , Boston.  Mass.  22  Light  St..  Baltimore,  Md. 

1744  Market  St.,  Philadelphia,  Pa  327  Water  St.,  Pittsburgh.  Pa. 

Market  & Randolph  Sts.,  Chicago,  111.  503  N.  Second  St.,  St.  Louis,  Mo. 

34  Fremont  St.,  San  Francisco,  Cal.  85  Front  St.,  Portland.  Oregon. 

632  Tchoupitoulas  St.,  New  Orleans,  La. 

hoisting,  riming,  Bridge  Erecting,  Dock  Building, 
Pile  Driving,  Coal  Hoisting  and  Quarry  Engines 


of  any  power.  Sugar  Cane  Transferring  Engines.  Transferring  Machines  for  depositing  cane  from  car  to  carrier, 
with  my  improved  Patent  Friction  Drums,  with  or  without  Boilers.  Any  amount  of  reference  given. 

Established  1870.  Send  for  Catalogue. 
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Che  Garlock  Packing  Company, 

PALMYRA,  LST.  Y. 

MAKE 

I ) YY  C ^ ~\j*\  ”1  NT  ( ^ CI^  Fox  Steam,  Gas,  Air5 
-L-  -Lc\—  k 'A — I — LNr  \ — W L — ) Ammonia  and  "Water 

And  their  goods  are  the  Standard  Packings  of  the  country. 

Especial  attention  is  given  to  High  Grade  Packing  for  HYDRAULIC  AND  HIGH 
PRESSURE  STEAM  PURPOSES 

Don’t  accept  any  so-called 

“GARLOCK”  PACKING 

without  the  Trade  Mark  as  it  is  not  genuine. 

NEW  YORK  CITY.  BOSTON.  SAN  FRANCISCO.  CALIFORNIA. 


SELDEN  S PACKINGS if 

Either  round  or  square,  have  stood  the  test  of  time. 

“Brandt’s  Tr*ple  Expansion  Gaskets” 

Are  the  best  Gaskets  for  man  hole  and  hand  hole  plates  of  Boilers 
carrying  high  pressure.  Each  Gasket  has  the  trade  mark  on  it. 

RANDOLPH  BRANDT,  38  Cortlandt  Street,  NEW  YORK. 

y.  S.  AUTOMATIC  INJECTORS. 

Unequalled  by  any  Others. 

FOR  MARINE  OR  STATIONARY  BOILERS. 

Small  sizes  for  Launches , Tenders  and 
Automobiles  Write  for  Catalogue- 

AMERICAN  INJECTOR  CO.,  Detroit,  Mich. 


Steam 
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SUPERIOR 


GRAPHITE  PAINT 


roi? 

Wood  and  Metal  Surfaces. 


DETROIT  GRAPHITE  MANUEACTURING  COMPANY, 

SOLE  MAN UEACTU REPS, 

141  Broad wau,  NEW  YORK  DETROIT,  MICH. 


The  Waterbury  Farrel  foundry  and  Machine  (o., 

WATERBURY,  CONN.,  U.  S.  A. 

Designers  and  Builders  of 

Hydraulic  Machines 

FOR  MAKING  SEAMLESS  TUBES,  LARGE  CARTRIDGE  CASES,  ETC, 

Builders  of  Special  Cartridge  machinery. 


W.  F.  STEELE, 

GENERAL  MANAGER, 

ACME  GAS  SYSTEM. 

ADOPTED  by  the  2001  PARK  ROW  STTICDENCi , 

UNITED  STATES  GOVERNMENT.  NEW  YORK. 
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SMOOTH-ON 

A WONDERFUL  CEMENT 

For  Steamship  and  Railroad  Engineers,  tor  repairs  on  leaky  boilers  and  machinery. 

WRITE  FOR  CATALOGUE  AND  PRICES. 

SMOOTH-ON  MFG.  CO.,  JERSEY  CITY,  N.  J. 

VREELAND  TOMPKINS,  Chemist  and  Manager. 

I Dpeniice  BrosCommni  I 

1 WORCESTER,  MASS.,  U.S. A. 
BUILDERS  OF 

DRILLING  MACHINES 

AND 

mm  lathis 

CATALOGUE  FREE 


ESTABLISHED  OVER  A CENTURY  AGO. 

JESSOFS  STEEL 


FOR  TOOLS,  DRILLS,  DIES,  ETC. 

AWARDED  GRAND  PRIX  AT  PARIS  1900,  FOR  EXCELLENCE  IN 
QUALITY  AND  WORKMANSHIP. 


CHIEF  AMERICAN  OFFICE, 

91  JOHN  STREET, 

NEW  YORK, 


WM.  JESSOP  & SONS,  Ltd., 

MANUFACTORY, 

SHEFFIELD,  ENGLAND. 
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ATLANTIC  TUBE  COMPANY, 

Weldless  Cold  Drawn  Steel  Boiler  Tubes. 


HOLLOW  SHAFTING  AND  WELDLESS 
GOODS  OF  EVERY  VARIETY. 

1209  Park  Building,  PITTSBURGH,  PA- 

CHICAGO.  CINCINNATI 

AMERICAN  LAUNDRY  MACHINERY  CO., 

42  Cortlandf  Street,  MEW  YORE. 

HOSPITAL  AND  INSTITUTION  \\/ORK  ^ SPECIALTY. 

PLANS  AND  ESTIMATES  FURNISHED. 

SEND  EOR  CATALOGUE  E- • • • • 

F.  E.  REED  COMPANY, 

MANUFACTURERS  OF 

MACHINE  TOOLS, 

ENGINE  LATHES  A SPECIALTY. 

120,  122  and  124  Gold  Street,  WORCESTER,  MASS. 
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JOHN  A.  MEAD  MFG.  CO., 

H Broadway,  NEW  YORK  CITY. 

COAL  HANDLING  MACHINERY. 


The  cM.cCa.sUn  Overlapping  Gravity  bucket  Conveyor. 
Cable  TZailUvays,  Automatic  Railways,  Automatic 
Coal  Shovels,  etc.,  etc.  : : : : • •'  • - : 


We  will  furnish  the  Coal  Handling  Machinery  for  the  U.  S.  Coaling  Station  at  French- 
man’s Bay,  Maine  - also  a McCaslin  Coal  and  Ash  Conveyor  for  the  U.  S. 
Bureau  of  Engraving  and  Printing,  Washington,  D.  C. 

SEND  FOR  CATALOGUE. 


MACHINERY  FOR  HANDLING  SHIP  PLATES,  FRAMES,  ETC., 
IN  SHIP  BUILDING. 


OR.YYISrES 


Electrics,  Steam  5*  Hand  Eowex 


The  Brown  Hoisting  and  Conveying  Machine  Co., 

CLEVELAND,  OHIO,  U.  S.  A. 

NEW  YORK.  Havemeyer  Building.  PITTSBURGH,  Carnegie  Building. 

LONDON.  59  Victoria  Street.  Westminister,  S.  W. 


First  Made  in  America. 


HAY  BUDDEN” 


SOLID 

WROUGHT  ANVILS. 


Fully  Warranted. 


‘‘Experience  has  proven  their  worth  and  demonstrated 
that  the  ‘HAY-BUDDEN’  anvils  are  SUPERIOR  in 
QUALITY,  FORM  and  FINISH  to  any  on  the  market.” 
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Received  Gold  riedal,  Highest  Award 
for  Anvils,  at  Omaha,  1898. 


[^iamond  Drills 

FOR  PROSPECTING  MINERAL  LANDS, 
TESTING  FOUNDATIONS,  ETC. 


American  Diamond  Rock  Drill  Co. 
120  Liberty  Street,  NEW  YORK. 

P.  O.  Box  1442. 


PENN 

BRIDGE  CO., 

CONTRACTORS 

MANUFACTURERS 

BEAVER  FALLS, 

PA 


THE  BARRETT  COMPOUND  LEVER  JACK 

FOR  GENERAL  LIFTING  PURPOSES. 

The  only  Lever  Jack  with  automatic  lowering  appliance.  They  are  powerful,  light,  quick 


ENGINEERS, 


ESTABLISHED  1872.  45  BROADWAY,  NEW  YORK. 


Make  a specialty  of  Machinery  for  the  rapid  and  economical  handling  of  heavy  or  bulky  materials,  as  well  as 
plans  for  storage  buildings  and  wharfs. 

Coal  Handling  Machinery — Automatic  and  Cable  Railways  for  Freight.  Mast  and  Gaff  Fittings,  Hoisting 
Blocks  for  Wire  and  Manilla  Rope,  Coal  Tubs,  etc.  Coal  Screens.  Chutes,  Valves,  Spouts,  etc.  "Industrial 
R ailways  ” for  Manufacturing  Establishments,  Coal  Crackers,  Overhead  Power  [and  Hand  Trolleys,  Elevators, 
Steam  Shovels,  Laminated  Chain  and  Wire  Rope.  "Stevedore"  Transmission  and  Hoisting  Rope. 
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J.  B.  CHAPMAN 


T.  J.  RIDER. 


J.  B.  CHAPMAN  & CO., 

Brass  founders.  Coppersmiths  nod  Machinists, 

51  to  61  TAYLOR  STREET,  SPRINGFIELD,  MASS. 


Smooth  Sounh  Castimis  of  a up  /iDtiture. 

Either  Light  or  Medium  Weight  sf  j# 

SPECIAL  MACHINE  WORK.  STANDARD  MACHINES  BUILT 
Contracts  made  lor  Manufacturing  Articles  of  Either 
1c  1c  BRASS,  BRONZE,  COPPER,  IRON  OR  STEEL. 


Guv.Phelps  Dodge,  Pres. 
J.  S.  H.  CLARK,  Vice  Pres. 


Sam'l  A.  Clark,  Treas. 
A.  Eugene  Kirby,  Sec'y. 


American  Wood  Fire-proofing  Co., 

(LIMITED) 

BOWLING  GREEN  BUILDING,  - - - NEW  YORK. 

Works,  NEWARK,  N.  J. 


Cable  Address  : "Non-Flamabl.”  New  York 


FIREPROOF  THROUGH  AND  THROUGH. 


ESTABLISHED  1828 

THE  J.  L.  MOTT  IRON  WORKS, 

NOS.  84  TO  90  BEEKMAN  STREET, 

NEW  YORK. 

DEPARTMENTS: 

Plumbing  and  Sanitary  Fixtures,  Hot  Water  and  Steam  Apparatus.  Stable  Fittings 

Fountains,  Vases  and  Statuary.  Wrought  Iron,  Brass  and  Bronze  Railings,  Grilles,  Etc. 

Coal  and  Gas  Ranges,  Furnaces,  Caldrons,  Steam  Kettles,  Etc. 

Tiling;  Bath  Rooms,  Fire-Places,  Etc. 
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Ik  iro-Cfoi  Elevator  Co. 

7th  St.  & Glenwood  Ave., 

PHILADELPHIA.  PA. 


W orm  .•  Gearing 


AND 


Passenger  and  Freight 


Albro-Hindley  Worm  Gears  for  high  class  Marine  Work. 


OWEN  F.  CLASBY.  MARY  E.  McRAE. 

OWEN  F.  CLASBY  & CO., 


WENTWORTH  BUILDING, 

Telephone  1055  Boston. 


y lumbers. 

170  SUMMER  STREET, 

BOSTON,  MASS. 


PEALE,  PEACOCK  & KERR,  “Incorporated,” 

MINERS  AND  SHIPPERS  OF 


ANTHRACITE  AND 
BITUMIMOUS  0*0*0* 


COALS, 


No.  1 Broadway,  NEW  YORK. 
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LANE  & DEGROOT , 


Telephone  Call,  340  B, 


GREENPOINT. 

Metallic 

Life  Rafts > 
Cork 

Life  Preservers , 
Etc. 


APPROVED  BY  THE  U.  S.  SUPERVISING  INSPECTORS.; 

ALSO  WOOD  BOATS  OF  EVERY  DESCRIPTION. 

72  KENT  ST.,  BROOKLYN,  N.  Y. 

Repairing  of  every  kind  promptly  attended  to. 


THE  KENNEY  SYSTEM 

FOR  FLUSHING  WATER  CLOSETS 


THE  BEST  SYSTEM  EVER  INVENTED  FOR 
ON  STEAM  VESSELS. 


USE 


Used  by  the  U.  S.  War  and  Navy  Departments  on  Transports  GRANT, 
SHERIDAN,' BURNSIDE,  TERRY,  HOOKER,  LOGAN,  SHERMAN,  THOMAS  and 
others.  U.  S.  Coast  Survey  Steamer  PATHFINDER.  Also  on  Albany  Day 
Line  Steamers,  Norfolk  & Washington  S.  S.  Line,  Steam  Yachts  NEAIRA, 
APHRODITE  and  LOANDO,  and  new  lake  steamers  ILLINOIS,  PENNSYLVA- 
NIA, ANGELINE  and  others. 


TRADE  FLUS  HOMETER 


MARK. 


THE  TCEIST  NEY  CO., 


72  to  74  Trinity  Place, 


NEW  YORK. 


SEND  FOR  CATALOGUE. 


L©07VUS^  piLTERS. 

ESTABLISHED  1880. 

For  Office  Buildings,  ‘Residences,  Hotels,  Hospitals,  Apartment  Houses, 
Manufacturing  Establishments,  Etc. 

LOOniS=HANNING  FILTER  CO. 

jVXAnsr  Office,  402  Chestnut  Street,  IM I (LADE  I .Pill  A,  3?  A. 

BRANCH  OFFICES  AND  SALESROOMS, 

New  York,  Boston,  Baltimore,  Washington, 

27  Church  Street.  440  Exchange  Bldg.  341  N.  Charles  Street.  620  14th  Street.  N.W 
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THE 


David  B.  Crockett  Company, 

MAKERS  OF 

jftne  Davnlsb  Specialties. 


LEADERS  IN  OUR  LINE  DURING  THIRTY  YEARS  PAST. 

^A 

IWo.  1,  preservative. 

The  best  interior  varnish  for  its  purposes  and  price  that  brains  and  experi- 
ence can  produce.  Less  liable  to  scratch  than  any  finish  known.  It  is  not 
affected  by  contact  with  chemical  gases,  steam  or  washing  with  hot  or  cold 
water  and  soap.  For  Finishing  Hospitals,  Dwellings,  School  Houses, 
Floors,  Piazza  Ceilings,  Stables,  Pantries,  Laboratories,  etc.  INTERIOR 
work  on  Steamships,  Yachts  and  Vessels  of  all  kinds. 

Spar  Composition. 

Composed  of  the  best  materials  purchasable,  is  the  most  durable,  the  best 
known  and  has  the  largest  sale  of  any  Marine  Varnish  manufactured.  Posi- 
tively salt  and  fresh  waterproof,  is  invaluable  for  Exterior  Marine  Work  of 
any  kind,  and  as  its  name  indicates,  particularly  adapted  for  Spars  of  Steam- 
ships, Yachts  and  Canoes.  Also  a finish  for  Decks,  Outside  Doors,  Piazza 
Floors,  Store  Fronts,  etc.  It  will  not  crack,  turn  white  or  blister. 

Materproot  jfloor  jflntsb, 

For  interior  Floors,  Laundries,  Wash  Rooms,  Oil  Cloths,  Linoleum  or 
where  a varnish  is  required  that  can  be  frequently  washed  with  hot  or  cold 
water  and  soap  without  injury,  and  will  resist  the  action  of  steam  and  am- 
moniac gases.  One  coat  applied  to  a new  oil  cloth  or  linoleum  will  double 
its  durability.  Can  be  rubbed  and  left  with  an  eggshell  gloss  which  is 
superior  to  wax  finishing  and  costs  less. 

IF  LOCAL  DEALERS  CANNOT  SUPPLY  YOU,  SEND  DIRECT  TO  US  AT 

Bridgeport,  Conn.,  TJ.  S.  -A.. 

Samuel  Swan,  W.  D.  Lent,  Chas.  F.  Towner, 

President.  Vice-President.  Secretary  and  Treasurer. 

Our  “ Architectural  Handbook  ” giving;  prices  and  full  particulars  sent  free  on  application. 
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Telephone,  1097  IVIadison  Squafe. 


Manhattan  HaFdcuaFe  Co. 

d.  I.  JVIOSES,  Sole  Otuner 

Government  Supplies. 

I Guarantee  Prompt  Delivery  on  all  Orders. 

497  Third  Avenue,  l^eua  York  City. 


Yale  Chain  Blocks. 


These  blocks  are  extensively  used  by  the  United  States  Government. 
They  range  in  capacity  from  1-8  to  20  tons. 

A Descriptive  Catalogue  of  50  pages  will  be  sent  on  request. 


The  Yale  & Towne  Manufacturing  Company, 

General  Offices:  9-1  1-13  Murray  St.,  New  York. 


NEW  YORK.  PHILADELPHIA.  JERSEY  CITY. 


MANUFACTUHERS  OF 


Invalid  Chairs  and  Invalid  furniture 

OK  ALL  DESCRIPTIONS. 

MAKERS  TO  THE  UNITED  STATES  GOVERNMENT. 


Our  Productions  used  in  OCospitals 
throughout  the  lOorld. 


Rattan  - Manufacturing  * (o., 

NEW  HAVEN,  CONN.,  U.  S.  A. 

Established  186;. 


e J ( >1  IX  MC 1 3 REA RTY, 

MANUFACTURER  OF 

MEN’S*FINE*  SHOES, 

Broad  and  Hamilton  Streets,  PHILADELPHIA. 

Designer  and  Patentee  of  the  U.  S.  Army  Standard  Shoes. 


HANLON  <5t  GOODMAN, 


57  cV  55  > Fttjvx'Ojst  Stickey. 


New  York  < Tty 


Makers  of 
HIGH  GRADE 


BRUSHES 


For  Painters 
and  Decorators. 


ALSO  MACHINE  BRUSHES  OF  EVERY  DESCRIPTION. 


ALL  WORK  GUARANTEED. 
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5mitl?-<?ourt:i)ey  Company, 

NAVAL  CONTRACTORS 

IVIechanical  and  Electrical  Supplies.  Wood  and  Iron  Workii  Machinery. 

Contractors  for  Steam  and  Electrical  Work. 
RICHMOND,  VA. 


BONDS  OF  SURETYSHIP. 

Che  City  Crust,  Safe  Deposit  and  Surety  Company 

OF  PHILADELPHIA. 

INCORPORATED  1B86. 

Full  Paid  Capital,  $500,000.  Surplus  (Above  Reserve),  $150,000. 

HOME  OFFICE:  927  and  929  CHESTNUT  STREET,  PHILADELPHIA. 

Becomes  Surety  upon  Contracts  with  the  different  States  and  Cities  and  with  the  National  Government. 

It  is  accepted  as  Sole  Surety  under  the  Act  of  Congress,  passed  August  1 3th,  1 894. 

Wilkinson,  Gaddis  & Co., 

..  WHOLESALE  •. 

••  GROCERS,  •• 

CHICAGO  and  NEWARK,  N,  J. 


TELEPHON  E,  123  MADISON  SQUARE. 

LOUIS  WECHSLER. 

GENERAL  CONTRACTOR 

ST.  JAMES  BUILDING, 

BROADWAY,  CORNER  26TH  STREET,  NEW  YORK. 


Cabinet  Works:  24b  and  247  West  28th  Street. 
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U.  S.  Government  Standard. 
Guaranteed  fast  color  and  waterproof. 
The  only  Khaki  Cloth  accepted  by 
the  Government. 

MANUFACTURED  EXCLUSIVELY  BY 


MEYER  & GOETZE, 

464  BROOME  STREET,  NEW  YORK. 


WEBSTER’S 


NEW  EDITION.  JUST  ISSUED. 

NEW  PLATES  THROUGHOUT. 

25,000  NEW  WORDS,  Phrases,  Etc. 

Rich  Bindings  %c.'  2364  Pages  5000  Illustrations 

Prepared  under  the  supervision  of  W.  T.  Harris.  Pli.D..  LL.  D.,  United  States  Com- 
missioner of  Education,  assisted  by  a large  corps  of  competent  specialists. 

BETTER  THAN  EVER  FOR  GENERAL  USE 

Chas.  W.  Eliot,  LL.D.,  President  of  Harvard  University,  says: 

It  is  a wonderfully  compact  storehouse  of  accurate  information.  *■ 

The  International  Should  be  in  Every  Household. 

It  is  standard  authority  of  the  United  States  Supreme  Court, 
the  Government  Printing  Office,  and  the  Executive  departments 
generally,  and  is  more  widely  used  than  any  other  dictionary  in 
the  world. 

Also  Webster's  Collegiate  Dictionary  with  a Scottish  Glossary,  etc. 
First  class  in  quality,  second  class  in  size.” — Nicholas  Murray  Butler. 

Specimen  pages,  etc.,  of  both  boohs  sent  on  application. 

G.  & C.  MERRIAM  CO.,  Publishers,  Springfield,  Mass. 


I 


m 


JNTERNATIONAL  DICTIONARY  & 
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THE  STANDARD  TIME  STAMP. 


THE  BEST  AND  ONLY  RELIABLE  DATING  STAMP  MADE. 


Entirely  Automatic. 

RECEIVED 
OFFICE  OF 

Naval  Constructor. 
MAR  30  1 1 27  am  1900 

U.  S.  NAVY  YARD 
LEAGUE  ISLAND,  PA. 

BY 


Wheels  Sell-Lockin$. 

CANNOT  BE 
TAMPERED  WITH. 

Gives  a Straight  Line, 
Plain  Type  Record, 
same  as  this  Sample- 

It  fixes  the  time  of 
any  transaction  beyond 
dispute. 


We  guarantee  it  to  be  perfectly  made  and  thor^ 
oughly  reliable 


INTERNATIONAL  TIME  RECORDING  COMPANY, 

277  BROADWAY,  NEW  YORK 


THERMOMETERS 

CLINOHETERS,  PSYCHROMETERS, 
BAROMETERS  and  HYDROHETERS, 

FOR  ALL  STEAM  ENGINEERING  EQUIPMENT 
AND  ORDNANCE  REQUIREMENTS. 

VISCOSIHETERS  and  INSTRUMENTS 

FOR  TESTING  OILS,  ETC. 

MAGAZINE  THERMOSTATS,  GAUGES,  ETC. 


CHARLES  J.  TAGLIABUE, 

NEW  YORK. 


No.  53  FULTON  STREET, 
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|->  C J x.  TV/1  L lor  the  health  An  inferior  Refrig' 

Pure  rood  founts  rlucn  erator  frequently  means  tainted  food. 

A germ-proof.  hygienic,  scientifically  built  Refrigerator  is  well-nigh  the  most  im- 
portant of  household  necessities  and  should  be  selected  with  the  greatest  care 

Expert  Refrigerator  Knowledge  is  not  possessed  by  the  average  purchaser. 
To  such,  the  opinion  of  those  whose  interest  it  is  to  buy  the  best,  and  who  make  it  their 
business  to  know  the  best,  should  have  great  weight. 

It  should  be  a convincing  argument  that 

FAMOUS  HOTELS,  RESTAURANTS,  CAFES,  INSTITUTIONS, 

WELL  AS  THE  UNITED  STATES  NAVY  ARE  USING 

Lorillard  Refrigerators 

The  best  clear,  white,  opal-glass  lining,  securely  and  accurately  fitted  with  aluminum 
moulding  (non-corrosive)  at  all  joints  and  corners,  is  a feature  of  the  Lorillard.  which 
makes  it  absolutely  non-absorbent,  and  germ-proof  and  sweet  and  clean  as  a china  dish. 

A partial  list  includes  such  well-known  hotels  and  restaurants  as  Waldorf-Astoria, 
Holland  House,  Savoy,  Plaza,  Imperial  Savarin;  such  Clubs  as  the  Union,  Knickerbocker, 
University,  Metropolitan,  Manhattan;  such  Hospitals  as  the  Presbyterian  and  Roosevelt. 

The  Lorillard  Refrigerator  Co.,  nstaT8l7i7sheJ  Zl6's  Br°NKwvoRK. 

We  build  Refrigerators  to  order  for  Families,  Institutions,  Hotels,  Markets,  Clubs,  Grocers,  etc. 

Send  outside  dimensions  of  Refrigerator  desired  and  we  will  submit  plans  and  estimates. 

CATALOGUE  ON  APPLICATION. 


ATLAS  PORTLAND 
CEMENT. 

Warranted.  Equal  to  any  and  Superior  to  most  of  the  Foreign  Frauds, 

OFFICIAL  TESTS.  Nos.  3567  and  3558,  made  by  the  DEPARTMENT  OF  DOCKS,  New  York,  March  31.  1894* 
being  part  of  Contract  No.  464  for  8,000  barrels. 

TENSILE  STRENGTH . 7 days,  neat  cement,  -------  - 622  lbs. 

TENSILE  STRENGTH.  7 days,  two  parts  sand  to  one  of  cement.  ...  - 332  lbs* 

Pats  steamed  and  boiled,  satisfactory. 

All  our  product  is  of  the  first  quality  and  is  the  only  American  Portland  Cement  that  meets  the  requirements 
of  the  U.  S.  Government  and  the  New  York  Department  of  Docks.  We  make  no  second  grade  or  so  called  im- 
proved cement. 


ATLAS  PORTLAND  CEMENT  COMPANY, 

143  Liberty  Street,  NEW  YORK  CITY. 
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ssDYCE  RH^BRA'ED. 


Edgar  jYI.  Page, 

::  CONTRACTOR  :: 

40  QT’AA'  STHERT,  ALBANY,  1ST.  Y. 


CONNERS  BROTHERS, 

General  Contractors  and  Builders 

OFFICE : 

16  Thorndike  St.,  Lowell,  Mass. 


SPEARIN  & PRESTON, 

CONTRACTORS. 

Dock  and  Bridge  Builders,  Dredging  and  Harbor  Improvements. 
Piers,  Docks.  Bulkheads,  Bridges,  Trestle  Work,  Land  Foundation  Piles 

11  BROADWAY,  NEW  YORK. 


A.  ¥>  A SQUINT, 

CONTR  ACT<  >R  AND  BUILDER, 

NEW  YORK  OFFICE  : 

1123  BROADWAY,  Telephone.  233  Madison  Square. 


208  siierman  Street,  and  doom:  7,  Tweddli:  Ri  tiudi  nto, 

ALBANY",  1ST.  Y. 
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Bethlehem  Steel  Company, 

SOUTH  BETHLEHEM,  PENNA. 

* 

Gun  Forgings,  Finished  Guns, 

Gun  Carriages,  Armor, 

Marine  Engine  Forgings. 
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ii 

Iron 

Shipbuilders. 

ii 

Ik  WILIAM  (RAMP  & $ONS 

Ship  and  Engine  Building 
Company  .... 

BASIN  DRY  DOCK  and  RAILWAY 

Beach  and  Palmer  Streets. 

SHIPYARD  and  MACHINE  SHOPS, 

Beach  and  Norris  Streets. 

(or.  Beach  and  Ball  Sts..  PHILADELPHIA,  PA. 
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MORAN  BROS.  COMPANY, 


Engineers 

AND 

Sbip  JSuilbers, 

SEATT  LE,  WA8HI NGTON . 

m 


Our  Plant  includes  Steel  and  Wood  Construction  and  covers  all  branches  of  the  business. 

Mining  and  all  other  classes  of  Machinery  built  and  repaired. 

Agents  for  “WORTHINGTON”  Pumping  Machinery,  the  “MOSHER”  and  “ROB- 
ERTS” Water  Tube  Boilers  and  the  UNITED  STATES  METALLIC 
PACKING  COMPANY. 


THE  FUNK  AND  WAGNAItliS  STANDARD  DICTIONARY 

IS  THE  HIGHEST  AUTHORITY. 

A.  G.  WILKINSON,  Ph.  D.,  a Principal  Examiner  in  the  U S.  Patent  Office  since 
1869;  formerly  Professor  of  Languages,  University  of  Missouri,  says:  “The  high  author 
rity  of  the  Standard  Dictionary  is  one  of  its  most  important  features  I should  give  it  the 
preference  on  all  disputed  points.  . It  is  the  most  perfect  dictionary  ever  made  in  any 
language,  and  I have  them  and  consult  them  in  six  different  languages  almost  daily.” 

Send  for  Prospectus  and  Terms. 

FUNK  & WAQNALLS  COMPANY,  Publishers,  30  Lafayette  Place,  New  York. 


TME  SOLVAY  PROCESS  CO., 

SYRACUSE,  N.  Y.  DETROIT,  MICH. 

Manufacturers  of 

SODA  ASH,  CAUSTIC  SODA, 

SODA  CRYSTALS  AND  PAPER  FILLER. 

NEW  YORK  AGENTS,  WING  & EVANS, 

22  WILLIAM  STREET,  NEW  YORK  CITY. 


169 


TWO  EXCELLENT  HIGH  PRESSURE  PACKINGS! 


RUBBERBESTOS 


Sheet  Packing:  made  of 

Rubber  and  Asbestos. 
Adopted  by  the  leading;  Engineering;  concerns  in  the 
United  States  and  Europe. 


METALBESTOS 

prepared  metallic  wire. 


Piston  Packing.  Made  of  Asbes- 
tos and  covered  with  a specially 


A.  W.  CHESTERTON  &.  CO., 

No.  64  India  Street,  BOSTON,  MASS. 


Arthur  J.  Lockwood, 


Steel  and  Iron, 

Forgings  and  Castings, 

Cold  Rolled  Steel  Shafting, 
“Black  Diamond”  Files. 


Office  and  Warehouse:  12  PLATT  STREET,  NEW  YORK. 


Cbe  n.  P.  Smith  manufacturing  Company, 

flewark,  Hew  Jersey. 

manufacturers  of  .... 

Cappping  machines,  Tire  fiydrants  and  Ualve$. 

JSlso  General  Supplies  for  Steam  and  mater  (Uork$. 


Q.  Kei?yoi? 

Uniform  /Tlatyijfaetur^rs, 

7I8-728  /ItlaQtie 
Brooklyn,  |L  Y. 


J.  R.  Donnelly,  Pres.  H.  A.  Swenson,  Treas. 

J.  R.  DONNELLY  CO., 

Polished  Plate,  Bevelled,  Ornamental, 
Sheet.  Ribbed,  Figured  and  Rolled,  Mix^ 
ing  Slabs,  Pattern  Mirror  Plates 

**  CLASS. o# 

54,  56,  58  & 60  Classon  Ave.,  Borough  of  Brooklyn, 

NEW  YORK  CITY,  U.  S.  A. 

Telephone  58  Williamsburgh. 


I/O 


^‘VIGTORIR”* 

The  most  advanced  entirely  Automatic  GEAR  CUTTING  Machine 
made.  Driven  by  SPIRAL  Gearing  throughout.  Perfectly  Noise- 
less. No  chatter.  Strong.  Rigid.  Accurate. 


tfc.  %£,  ttc.  tfz. 

Our  VICTORIA  Brochure  describes  the 
MA  CHINE  in  detail. 

th.  ^ c.  •tc 

WE  HAKE  OUR  PATENT 

Automatic 
fiear  Cutters 


33”  x 9” 
New  Type 

also  43”,  63 

' 


of  of  of  of 


DRILL  P 
RACK  C( 
GEAR  Cl 
CUTTER 
TAPPING 
SAND  SI 
PRESSED 

EBERHA 


Go 


■nd  sizes. 
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